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(24) cjj^JI — CLLJU 1 JI 9 oT_>iU I v_sv9 v_sNjoiaJI jbticMJ J-c*SJI clc^-aju^jo 





Jj-uuVt JaiiJtj (jiajjV) iajL^Jt 
2010 AjauJall Cjjtjiit jj^a 
(jiajV! ljILiL 

A_L4l^ AjJj : n c )jjj-uj Ji 

JLaJt ^ 4&t ljLj] 

AjJj ljIj o^jVIj 

A-xuajVl 4 -^jL 

Ajjj Ciljlj 13) 

l^SSi 

JLaJ) <j£ S JjUa 

<USU 
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(24) cjj^JI — CLLJU 1 JI 9 oT_>iU I v_sv9 v_sNjoiaJI jbticMJ J-c*SJI clc^-aju^jo 


^LaJuLa 

(j& 4&t CjLT (jk jl^) <-h^j C5^ 4-a 1*121I UlL^j ^jUj 

Ul^j ^pit jfcljlaJt ^j- 4 jj£j A_uiajVi A-xuajVt Jb^tj 

.aIijL (jjjL djj JjS t$J] SjiuiVtj (jiij . .Ijj^ ^.Laixii 

^£ijbu4] dl& JLuujtj j-uu ^ ^LaAlui^Jt 4&t ^ lnr\l ^j- 4 

(jj^luua Jji ji (jJ.Wb (JA Ia-uiV Ujjj . . l^J (J- 4 l£)-^ . .4&1 ^ 

. . (jLuij) Aj(4A ^ Lllui Cn\ (jj£jj Jaj j£ IjJjjuS 


uli St-abj dj 4&t oV :^iu4j 4^1 ^lua Jli (jj^a (jj£jj 


• • • M ^ 4_si^ bL4 


. . LJJ 4& . . ^1a IjL-ua-^, OJ& u* 4&t JLujj 
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(24) cjj^JI — CLLJU 1 JI 9 oT_>iU I v_sv9 v_sNjoiaJI jbticMJ J-c*SJI clc^-aju^jo 


iauaJlj 



4 jl^Jilj JjUt lgj£ j^Jaj Aj^Uk^VI jl^VLi 4 ju1j Sjj^a ^Jj hu£ 

!4^t 4<iu4 1 400 til-AJ 4 1 4^ UJ ia-L^ 
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(24) cjj^JI — CLLJU 1 JI 9 oT_>iU I v_sv9 v_sNjoiaJI jbticMJ J-c*SJI clc^-aju^jo 



JaUt £jUJt <j-a Aj-uajVi 3jlH jj 

^ ^ilt gJjj) :^Jbu 4^1 JjS jA Ag*uuail \±$1 uLaj JJaB) jL jtgJijj 

:UaJi JjAjj .[6 :Jj^aJI] (jjiiaJ! Cilj^ ?Jc- jAj Jill! ^ 

J^V (£>a-i 5^ j^'j d"*^' jjJjij (j* dj^' ^?Jj) 

(jj , * <j^> L.'J^'V I-* 4-ijJ o^» (jjiilj tilbsJl 4j pLa.) Juil ^£Jj ^auui 

.[13 :>li] 


o^jVI o' o^ 4jV t<J^l£ J£uu o4/^' <J^' o' o' jj “V' 

j^axl\ dta* U-ll^ <j£Jj . Liaj! J-al£ J£uu (j^ajVI jtgJJ! ^aikj t'LaJ&utd 
(JjISI cjSUj l— llujj bui Jja jjJj Sj£ SjL^ <jJbjVt (jt (J-uj GjjiaJj 


i^LA Sjj-uaj jlflSI JJJI <jl ^yiTi ^Jj ^.Ldlxil J^uaj jSj 

jUSVi JJ-4A (J-ajVt ui)J J c A u *OJ J- 4 

*Luj]jA] A^jG (j^£j Sjj^a JaU&lt 4iLs tgjj^ AjpUIx^VI 

. jlgbJt (jp* ^Al\ J-uafij 

ljjjjj (jp* Jji!) aaU\*\\ *Luatj4j ^LdlxJi ^Uja( tjj .u& tiiiiij 

^ l$J) jlajj <jibjVt Jiui UJ^ u' ^l^kil 4^1 .1^ ijS& 

?jt^jit j-4 jjiit (Jjoaj 

£j-uajj j^j£S Vj SJla-4 jjC' Cbt£ Aj^UJauflVt jUSVt Iglhiilti jj-uaH ^jj 

J-OJU Lj]^Ldl£Jt AiJ L-LLuuJJ Aijj£Jl L-U-UUJ i 4 2 ^* 1 4^1 diA 
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(24) cjj^JI — CLLJU1JI9 oT_>iU I v_sv9 v_sNjoiaJI jb*ic\U J-p«5JI clc^-aju^jo 



jji A-L^U]) <jt ia^U cAjJUJI jj^jb jtgJitj Jjiij j^Jaj 

.dl& ^j-a J|Jt Sjj-t^ JsUjJI £)£aj V 4Jst i ju*n 
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(24) cjj^JI — CLLJU 1 JI 9 oT_>iU I v_sv9 v_sNjoiaJI jbticMJ J-c*SJI clc^-aju^jo 



jUii SAC* ^bVuAibj qa j-u* JaUjJ) (jj W\j s-IaIaJI Jx_^ U tifcj 

Jiuu AjJajVt S^£it jl^Jaj Ljj'kalt <jV V t^tj <jt it Aj^UL^I 

<jjx* g-dUjj ^ aifc JIajL dJj Jjuj c^ualjj 

doU\ A ^ (jhjb U ^AjA^ll J£uii) jl^Jaj jjjaiaSJ) 

tjl^l ijp- JjiS) J^uoAj i±^ AjLuia A ah u ^HUa (jt A >jV^I ljjI^j tjlgJitj Jjii) 
ia^Jj tAA t jl^tj Jjili Ja^ Jjaj e-Laia-St jSj 

<j-a Asj^aa^a A^u£jj dj^lj jjjjjua£JI <j£Jj tAjji^ ljI^Iuu JjS Aj 

jUj] Jaj <ilSjj .jlg^tj JjAII ^j-a Ailla-a Ljlijl , ^ A^uajVt S^ii AJaAli^l jj^aS) 
A^jUII S^LuaVt jtg-latj ^1 Wj^uaj jj£Vt jj^ij Jl^jjj ^jJUi jjjIj 

A^utiUljj jaaJt J^ilt ^ 
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(24) cjj^JI — CLLJU 1 JI 9 oT_>iU I v_sv9 v_sNjoiaJI jbticMJ J-c*SJI clc^-aju^jo 



(jj* )Ay* (jf* SjL^ ^A l aj! c AjJlf' I^laI£ I 4 LMS 4ju\j1\ aiA 

^4 j^Jafl LaLaj A-luij Jluj Sf\ jUSVt l^jiaSil 

<j-a dAA JaU&lt Jij .jl^lj J^Ut ( j-ij J^li Jaa. Jjaj ^busd) 

. (jiajVl ^ia^u jj-4 jLS uil) 41* <j-a jj£t > UjjI 

<jl Uj^Alut ^311 jj^Jt ^5jt d^A (jl t'L&iaJl j-ljuj 

JjHI <j-a JaIJjj AJtlaia ^Aj t jig-ill <j£- Jailt J^fij S JAa»a 4ikla dUUA 

.AaJt; 4ijjki J^b 


9 


(24) cjj^JI — CLLJU 1 JI 9 oT_>iU I v_sv9 v_sNjoiaJI jbticMJ J-c*SJI clc^-aju^jo 


JpUbJt dlft (jp* Jli bUi ^ A_lS] J-uaj U lift 

?Uj 5 AjujI jj£| ila 

:Jp4j Jiui AiL^Jj Aluati Ailaj.4 Jjpj I^Ja ^Jbu JjJL — 1 


:SpJ)] (jkfll) (3? 4>^Vt ’iaj^Jt q^jVI -.pit <V * tjjpltj j^Kj 


(jl JjS Jjiit <jjj 4 -L^UI) AiUai^l tilij Aiij UI uLaj AjVI dift <j] .[187 


! jjjjjaSJIj Aj£ tilauaVl jLaSVLi Iftt^ 


^cJjj^ i^JJaia]! dlft J^b ^jj LjljUt \\ U ] bLdlj LuxjI JjJLj —2 

(g 4 jj) .[6 :.UlaJt] (jji^aJt jAj Jjilt ^ ^JJJ jtglJt 

dift _ /- ULoj JjJpj U tiftj c<jdu£*Jtij jtgjJI v5 i Jji 2 t <jt tfl cj^ii <j-kj 

.Aila!*]) 


Jl£j Vj A^puj AaILjj jl^ilU Jpjj JjHI U^J * 4^*4 lift <jl 


ljL^j ^ lift j . IgJljj Jj ^jiajVl A£p <_£jJ jlpiuub Ai^b AjI£j c AiLmuj 

aIuj ^ <jibjVtj CX\j\j*JLA\ (jll\ 25& <jl) :^Uj JpJl JjS dlft 

illj jaM\j /jm^a Jlj % Ar 'la^ jl _U 1 £jiill ^uJu <jij*Jl 

.[54 :uilpVt] ((jjpSUi) Cij Iftl aijUj p lj £jlaJI AJ V dp ljIp^loa 


Ale* Cj±^j j£ IjjJa ^i*Jl AjLuu£j U o! tit jib! V ^pjj !££jl^t <j^t 
bipj) :^Uj jjL j£] ULuj 4&t JjjI ljUUi jftj v ui^ 

.[89 *J^^] ( 6 ^ 4 ^^ l?>uuj Ajpjj ^Iftj *£j£ j£i uuIj ujbsit ^Vife 

(jA j£J Appia AjJIa (jA&ltf l^Jxpj Ajjj£i) dift ^ Upkl ^iSj 


. ^>LuuVt AJUjjJ Ob 52 ' ^ 5 ^ tiluU 
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(24) — QjljuuJ I ^ ulpJI V_sv9 v_svjcxlall jb«ic\ij CLC 9 _«jU 9 jO 




1- www.fourmilab.ch 

2- A Digital Sunset Over Europe and Africa, www.nasa.gov 

3- Earth at Twilight, www.nasa.gov 
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(24) — PJljujJ I ^ uljiUI v_sv9 v_svjoJ^JI jb*ic\U clc9_«ju9jo 


2010 ^ jj^a 



US jjiiJt cIIaIp jlliJI 4-4*4 2010 CjjIj^SI 4-Ialk La J-aLuS 

.... Ul^ljLa £}A 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



j^\ ^luuj aS\j ‘LAS’ u iua *jj£Jt Ulj^j £] l4&\ ^ 

JxaILij rn.wlt Jjj UT JjVjlt S>£ I^jaj <^UaIt ^jj 

jj-ufl (j^u ^£i Jaj) <jt t^LVt d^A uijJba jj£ J£uu ljjj£ 4j*j 

d^A A"i\% ^ill jLailt 



JjSxit ^ Lk£j£ U^-ui JjV}Jt ULG'] (jA \^\j ljjJs (J*^\ Ji^t <jt£ 

(jAjAa { J^ 7 5j2j Jt)|3 StH 3 jjUj /JjVt o* 12 (jS& .Aj-usIaII 

CftJI 300j UJ^» • o-jlMjjj JJ j-»Jj 4-ujjI^I ®jj>JI jiijj 

. (_$jLa ■* 
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(24) c><JI — cUjuJI 9 uljiUI v_sv9 v_svjcxlaJI jb*ic\U J-c^SJI clc9_«ju9jo 




CjlL Lijjj! LJJ-u3 /JflL<ui AjI^J 

. Luoj^ a ^* a IjjLa luaaui 65 .A^LuJt ^ \j±Ajh£ 240 



Jxujj Cjjj^a J£ 4 _lu2j1 SjA CiitSj w I luij ^ Ulj^Vl^ AjjXd t f J >'•* .Li Jau4j 

j|j| (jA JjVI <_ji t jjajj ( jls- Aajj 8.8 l$jjii cJlL j>Li!1 

.{^aUjmu^ AjjI£. X4 CiIaj^j (jk Cmwuj 
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(24) c_p*JI — PJljuJI 9 uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



l JflAAlt IfrlJ AoU\ a ^ \usi gji>4 

tpj luJl £j[yui£’ ±la *jjJ)!\ jA ^uaLoil |j1jT j^-ui ^UlaiaJ) ljLu^I 

L&a ^ J^laLLaj ^jIj^ulxuij j^n ijgj (jUjj ljUVj uA^I jj 

A^llSa^VI Jjijll Lj^Uait JLwlLuuIj 4-jJijjjt jbT jA^ ^Jj *Laj£aJj jjaJat 
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(24) c><JI — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 




(jk (jk u^luuj J$j LjjJa Jjjj) j ^jLujjj £)* 

. 4_^JL^ Jju cr m 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



JjIaj l I JjjiLii ^ *Lw4)J (jjjjfnha ^jdUjJ IaIluu jJjtjj] <JdUjJjl£ JJaj 

tS k lLujjuH Sjjji jUa. ; JjjaA Jaj (>a jISjVI J Iaj 

SL^j jUxaVt ljJjI jSj .JjjjI/ <jLuoj jiiSaa 4 ^ /jj jjj ^ ljj&Hj Ajpll 

• L^auii 95 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



JpjjI /(jtuoj QA j-uuC' ^ ^aJI IaILujI ^ 

^LV JJaCj Lsjjj ljj^ ^j- 4 4*-uutj *t)^l 41* Cjuiait v jbiJt ^Ja£j 

. bjjjt ^l^u4 ^3 4^j^JI 
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(24) — QJljuuJ 1^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 


<Ay\is*\\ jiu^ lj^LoaJ) <jji (JjtaVia <j^t^uit 

<j?jU IjjL uiV^tj ljIIaII iJjjj) (jLuuj qa ^ 



S aL ^4 jiaLa Sjj^flit 6<lyJ) diA LjULuai^H Aja-Js ljjI£ Luxsl bjjjt 

jjLa /jU j^-ui AjI^j J^Lit 1^1,^ <A LjUlbaiAil Jxj Jau4j (j^Liisj^u 

. jl^jt £bJjll CaJja ^211 Sjjjiit jUa^Sft l-u^j 


19 


(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



jJUjjj 4jua\£> (jf> ljj*umj4 AjVj ^ AjfcLaS' AjIa-uu 

Ljjjjitj A-4A (;(^uat uLuatjxJt SjUit ^jjjjj ol>0^ 
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(24) c><JI — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 




4JUluuVl (jl\ (jjJauiit /ujT J^u> ljUsIuJI ljjJous) 

JLfeui lSj^ 4-tH -ixj CiWiin jti ai Lj^^ilaiU 

• uj^' AIaIa Jl^b j^Li) JjC, 



AjUJ Sjj^ait UT cAj-uujj]1 ljLiUJ) AjlujLui ljI^Iul* Cl4£j11 

J£uu Uajlij (jIai (jjJauuit ljT j^-ui <jt£j . ljjja ^ ^ 500 

Cilia ^2l\ jjj ljILi JUlutl ^J] Iaa c^lf' uftil j^j 21a Lluujj Aijju 

. ^Lsl SJaI *Uxiuua 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



Sjjj^ CjULu&iail dUa IgbCgj-a ^oAj Ajj 11 u£L Ai^U 

^uull ^jjj^Lg ljJj-ui Oj^JI l^iujU a J ljULu^S t$jai\ (jHu^Ls ljI^uij t AuuW 

•rf&H C> 


US 4 U 4 I& 4&t *Uju j^ilj <jt ^uuUil d4& jlalj ^puj UjAs, ^jluj !4j^V 1 t^J 
. ..Aj <j£Ua ^La]j J£Ijj <j£uxji SjS iiLjij A^uaj ^Iajj (jtubVt 1^1 CiaJ 

*Uk (jjI£ Ujj *VjA jlajlj C5^J C5^ 

t .lit SLUJU \jLJbj J^Ljj ^tub (j-b.. <jjj^ -fa-bU 4&1) : JjJL ^bu 4^1 j 4 ^|)Ss 

.[26 :Jftj2l] (£ti« i\ b0\ <J Uilil ti^il Uj 

LUut c^tuij (j\B 4<iL iUt U$ 4j jj^S j-axitj Ului c5jLuaj V U^il dJ^S 

V) L^jUuj <ji d tAiuu AU Clui^ jij MJjaj jJUt I^jjjj A-U Jjt ^ut 
Umu <jjjb j^JUfl ^JJ L-UpJl £jtuifi tA^USJt ^JJ LjUUu ^ A^tui 

(J& !>*1 ^ 6j5jj 0^'J) Jj2j c> djUJ 
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(24) c_p%JI — PJljuuJI^ CiljiUI v_svS v_svjcxlaJI jb*ic\U clc9_«ju9jo 


_ 60 (uj2jL« IgJ CjtjjaJt (A &jpJ+4 * 6j*aV) ^jj 

.[61 


Source: 

www.dw-world.de 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 


£i\- ?h 



(j * axj Jjj2 l^uaau ljULL JjLuu <j-a ljLUjj <jibjVt <jl ^ V w ^ 4x4kJ! Cjtuutj^t j£jj 

. ...UjS 14 (jjjilt t$JI jluit 4 Sjfl-vt\ 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



^4 jV 4 <jibjVi J^b ^ U Aibib> ^ ^ (jjfljjju ^jjit LjjiJt *Uk. 

<j-a j^t ^Li Q *ajVt jlaS <jt ^ixJLjua 4 jla 13 Jjjj V <j- 4 *J ^] b*^i 
jla 2 ja ui!Vi J^Ijj jJ 2 j A^Laa] V) Ij^Ajj (J\ 4 jla jL£ Uil\ 12.7 

•[ 1 ] ^ L-u£p]l AijJL 4 j c>ajVt CjlftJfl AJ' VuaiI (jji^jjj ! ! <j^aj V \ 


jajjj Sjt^Jt Aa^jJ jSf o^Ji\ J^b itiiit j-uolt b^ ^ C5^ bula 

Jl* J-aaaj /j) Ail 4 JjU Jiuu ja* Jail Jbj-ij 4 JjaxJI ^4 j 4 j£ Jiuu 


AijiL ^Vl laoj UAj \AJ%^1\ (ja CjlL 1 4 ^ 4 JaLualt jj Sjl^SI d JA 

(j^aJVlj CjIjIauJI jUall tjiiii ^1 ^Jaluut <jl cH^Vij <y±l\ j£jla U) :^bu 

l.i£i . [34 — 33 :(j-4^jlt] (<jUks l^j *vt * (jUaluuj V] uj*^ V Iji^b 

<jAj 4 ^jji) ljjxJI <^U 1 ^ l^j uijj* j Uj£ 14 4 -L&I& AJLiLai jjS ^ajJl 

.rfjttl A-laIC' by* 4 (jiajVl jl CjIj-auJI jUai jlAlSl AilaJu^j 


<jiajVt cjlLiSa JJ& (j\ ^.LdlxJt jjS AaldJl (j^ajVI JjULila JJju JjWlj I4 Lot 

:Aj!>Ij 


. AaabjLk i! SjJaflJl ^A AaabjU* A Sjjfl ~ 1 

. 5 \jj!\ (jA Aalkb AiJa -2 

.^LAjll <jA AJouujl 4 AJLja I44LJJ — 3 

: (jJ-a-uiS ^ Jj 4 d^tj AH£ CluuI j^aII C5 ^ O^jVl StjJ (jl La^ <jaij O^J 
Stjjit <jl jlu^v s-IaIaJI jlxJal iiliilj 4 JjLuj ^ Aj Js-laj j£jaS) ^ uiLd 
(J^l AiJa ^jju A-xuajVt S^uuAlt (jl (jajj .S A^lj AJLL Ciualj (j-piJa ^A 
(jiajVt ljILiL JJfr ilSiSj 4 ^luijit AilaS (jC- 4 Alaaj AillS I4J ^luiji) 


25 


( 24 ) c_p%JI — PJljuuJI^ CiljiUI v_sv9 v_svjcxlaJI jb«iC\iJ cLC9_«ju9jo 


ja qaj 1 £jja\ *1 jJoua) 4Li2 ljIjIuu ilaj Ijj^j 

tjjkJat 4^bdt ^ 2^ j*j www.usgs.gov "4 j%>AI 

c£Lj 4SjiKti ^jk ja f Aiouj jIaIi Aijiait <jt jLu^l ^jILL 5iiuay 

AjujLj t^jjt^ A^jJj ^ t iViVi ljULLJI d^Aj 4JLL O^J ^l5Ja 

tS^tj 4JLL IftjLuC'l <j£aJ V C IgJjJJ A*ti\ Lu3j( LJlllkjJ l^JJ^JJ 

! ! ! [ 2 ] 4 jlujj J - UlI ) 

4Jl£j gJjA ^ja JjikLs jA j 4 jlluJ) ^jiajVl LjULJa Jjaj ^JUll Jiuiilj 
:^A £jLiJ) <ja CjliJali d^Aj c4a£jjaVI 

.S^utftH — 1 

. ~2 

ubuuaJt J|Uaj ~3 

.^1 C Lij« -4 
.^Al cLAjfl -5 
-6 
-7 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



(jl\ AJauatjj ^ life j-a Jaa£U 

SjjaLaH ljLuuUaHj Ljjl^ji) J£ <jV uj^ u' Vj cljULL j_mu 

jauu ^ o^jVt <jt jLu^t <j£aj tiliiij tJJail (iA Jjjj (jdjjjlLoi) JjJt AJauuljj 

www.usgs.gov jA^X4]t .<ji*j JjjS IfrjJ&u Cjlliia 

([3] Aa£jjaVI AjAjWlti IzJi LkiA LjliJai J^T 4 djU/Vl dSJUfcj 

jij AjlluJI (j^ajVI ljISjJs ^1311 Jiuiit ^ i£yj !!4j(j jA Aju-uu JJxJl ^Lu <j£ij 

JjAJ jA ULUJ<aj}\ \*1A L-LLUJ (jj £.L&lxJt JjiLj 4 LjULL J-Luu *J 

jtu^t (jA Ail ^jju Lua cAjLJa AjI^j 

.(illj <ja JS) (Jjulj ljULL j-Luu (j^ajVI 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 


mnovcarm I Rocky Crust 



2 Mohorevicic 
Discontinuity 

3 Outer Mantle 

4 inner Mantle 

Semi-rigid 

? Gutenberg 

Discontinuity 

Molten Outer Con 

lron/mck«l 
Inner Cere 


{►2oomSchcol.com 


(-ii-iiA AjliuJI (jifljVI CiliJa (JSj j 

iilSjJj CiIajJ ji ifilj&il jl 4£L&wii1 (ja AjjLmla iliuu] i~.la.UU 

Jjaj ljm iu . Ciliiia Jj SjaIj 4jLi a (jiajVI jlia^l V iil ^Laixll j£Jj 

www.enchantedlearning.com Sjl>aJi CiUjIum 
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(24) — PJljuuJ I ^ CiljiUI v_sv9 v_svjoJ^JI jb*ic\U clcc)_*ju5)jo 
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(24) — PJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 




0 


400 

650 


: 2.700 
\ 2.890 


5.150 



Crust arxj 

lithosphere 


Midocean 

ridges 


Shallow 

mantle 


D" layer 


Outer core 
(molten) 


^ ifljjJa 4j J-4 .dJj (jA jjSS <jj£j Vj LjUhJa 

CjlLLil 4-51 aui ^.IaIxJI llAjusai (j j!L IajU <jt V) LjULJaJ) 

:<^L U£ 
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(24) — QJljuuJ I ^ uljiiJI v_sv9 v_svjcxlaJI jb*iC\U cLC9_«ju9jo 


40 Km Crust 


40- 400 Km Upper mantle 


400- 650 Km Transition region 


650-2700 Km Lower mantle 


2700-2890 Km D" layer 


2890-5150 Km Outer core 


5150-6378 Km Inner core 
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(24) — QJljuuJ I ^ cJjiUI v_sv9 v_svjoJ^JI jb*ic\U clc9_*ju9jo 



^ja Ijfi JUiU ^ --- ^ killii ^ja ji\ l*y >► m^I 

-JUJU U.V1 l+Jj <0 «■ ^ - ..^jVi i J --;)i 

,* SUM jl JUL) Utf n>j v^JL^IjJl J a>» jl>J 1 fO 

( ^11* ^ jS(> ^ I W >L* -Oil) lJUj «Jji ✓sAju 

• Aljl 4 . £~J' juWjHfl J} jU» (U-, V* *1 * JUa ^Ij J 1 2 . j*UM 

-.1-1-11)1 - Itn-J . ' 1 yjj.kiUilUj ^JIOIjU->1wj(*4U«) 

IfM-Jij 6 VL-aJi <Am U*J jjuu ,+m.ul * Jl #oa JL 4 JJ VI > — : — » fl 

www kflhff 17 ron) Ja) S f/JM tH* JyU^ ^yi * t) 


:^lcj 4 Jj2j 4jU£ ^ jjxJI Ija j£j Ji . 5 ibu 4&t (jl HaI^ t j] Sk o^j 
jj-uu A_sVi d^A .[12 : JpUaJt] (jlbjVt L^J 3^ c£4^ ^) 

(>a;Vt <>a 3^ ^ 4&t uli u' cPI £>uajJ 

3j£ l^-uaxj ljULL jA ljIj^uJ) J£u£ 4 Jiuiit JJxJl (jk ^ u Via) 
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(24) c_p*JI — QjljuuJ 1^ uljiUI v_sv9 usvjcxlaJI jb*ic\U clc9_«ju9jo 



* llUJa £j\jjzjoa jluu j&\ {jlk 4 iX (jjj ^ :^ajM Aa^ ^jj Jli La£ (J^aj 

45-14 :^>5] (tltj^ C iJji 6f^ <3*^3 

:AJjS qa Cj\jaj^1\ d4A J^b jiL j-aiUt O' JaaiU AjV' &iA UIaLj btj 

ljjI^ b) V) <£lb J)2Vu Vj siA J^b ^ (04^? J-A&3' 

A_lulauO Asja^aJI q ijV'j (jjj-AuiItj jaaIIj ^sju <jj3 l^uaiu ljIjaAS) 

jZjA ijg^ LujSj jij Uj^a-4 (jj Oj4j% ^LaIxJI dl^ La tiAj c 

CjI^a (Jjl USja 0-* ljUUjVI JS ^ UjIsu btj 6 <jj£J) Ait^ <jaJj uj^' 
! ^Jbu 4&t ljU£J <j££| 5j^h 4 d iAj 4 UjjSj Ailui4il <jaAj ^Sj tgi£ S .Iju 

Oj1ja\£ 0^ ^yA S^tj *LaA£ ol^' O' AaJ t^Aj 

cAjlua jA LjlSjjail o4A O' t [4] ljIajL 0^ S jL& qa jV' O' '- 4 ^Vj! 

. A,uj-£ j AjJj ^LaIaJI d^)J La tiAj 

jluu jjik yjUt 4&l| :AJ$£ cr 2 AjlluJI LjtJujalt 0^ LaAj^ ^Jbu 4&t Or 
IjJa : ^Ai O 4 ^ A^aJI A_sVi (J-uAj t j£j Aib { Q^JIa Oa3 

.[12 : JpUaJt] (IaL^ *0"^ aa AjM otj JjjS *o-^ ci^ O' 

4ju <ilbj ljULL jauu (j^ajV' O' UiJ^M ^LaIjl!' ^jL Oo^^'j c£^^' uja!' cr^ 

La4ju Aaaa^ OjJjAj >4 Aj^Ij O^JAj 5ja£ cd4j4^ Cj\ja jjijjj (jjj^ O' 

lUSJj dij 0^ La 4JU LjUJa ^-Luu (JjljAj i)4^'j JjUa tjAut^ 

^-luj (>ajV' O' c£*£L^' ^iLuJt UjAi' ^ ^ 1^4 CjSj2' (JaAj ^ 

Sbij liA (Jaj1\ !!l4A U-ajj AJjjj ILa J4jjj jJuj (4Aj ^LjliJa 

Jij Jal^t AjIj ?<>bjV'j Citj-AuiH j]>^' oI>^' Jj^' C?aJ' O' 

^JjjL ^Jj ^£tjahjj (iLuilt Ail;] ^1 Lllou a\\ diA 0j^4 J^-2 ?La1^ 

! I^aIp (JjjUI) jiaS ^3 it A AiiuJI Ajjia^j 4^1 
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(24) c_^JI — AjljuuJ I ^ CiljiUI v_svS v_svjcxlaJI jb«ic\iJ Ac9_«ju9jo 


A-laIxJI ^ ^l£Luu <j) Jjjj <ja J£ <ja L-iikj dUilj 

ot ujj u^jVi LjiLiaS jiuiit (jjiit 4Ji$j ^IaI^ 


J\j£, V AjjIj 1£j£ (jj££uu AjjTja]) AjaI&JI JpLS^Jt (j\j l(j]yil\ IjxILj 
i$) :oL*M 4A* 3 c3^' JjaJ ia^f ^JLA IjXaIuuIj t j\C> 

l U A^AjiuU * JlJU JjULuI jA (JAA 34a) (JA A L fif> p J&\ X. ' (JA (j[£ (jJ 

3% J&- U&i ^aJI {4^ Lttfy cr^ tAs Lfi 

— 52 :iiiiuaa] «.^ui <Gj vi ^ f.j) V * .\i$ < « 

.[54 


c£aIj$-M 


[1] Earth layers, www.newton.dep.anl.gov 

[2] Inside the Earth, www.usgs.gov 

[3] The Earth, www.enchantedlearning.com 

[4] Structure of the Earth, www.nasa.gov 
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(24) c><JI — QJljuuJ I ^ cJjiUI v_sv9 v_svjcxlaJI jb*iC\U cLC9_«ju9jo 


b±i±^, 4_laJC' 4_i a j 

♦♦ ♦ ♦♦ **VV 



j|^u j! (Jxa]L IjjLuuSj ji ^LoJjlSI ^jLi (J?jj lJij-uj ^jJ 

d^t ftJjUj IgiSLudj (jiajVl ljUjI£J1 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 





djLu j&\ q\ Ul£j jlaJI fl\xl AjlaIjlII (j^axj (jijJiiuu C^ail tAA 

AjI-Li ...UJjAi <ja J£ (jh jliJI Aj(Jj LjUjk-a jS ^JIxjj 

(jh AjajjKalt jl L_u£Jl <j£ fL&l&Jt ^n.W Jd£j A^Ia]) 

J£ui jA Uj JSLui jA Uj l-u£J! dAA U <j5Uj 

yi^j Ui^ 


3* JI^aH tAA ^ ^^AkJt C^ail Sjjxaa jjj qa Jjl AjI ^j-j2t ujjiJl u] 
Jjl jA oX>Sil (j\ U-4kr )j] L-JAJU Ujj <j£]j t^kJ) ljVIa 

<ja AjIAj jl^uil C^a]| ^JJ $j£A]| iij&ll] oAA 3^ 4-^ 

U^jVi </? bJ^ i$) : L5^^ .o^jVt ^ t jjSYiti j jfuJI 

( jA o] slfcjii ^ ai ^ jiiii fas u& ijj&tl 

.[20 :Ljjj^kJI] 


(JA J^hjj jklij okj^' C 5 ^ d A^jj A- 4 jjill V^' dAA 

ljLVI a aa JlUj "3^t Iaj t aX " uiLuu£l ^ chjAjj III 


jj-kjj £)a jjilSJ) uiLuuSV Uj3 UjIaI^ JjflVi Llluj ljjH 

^jXaLul a]) ^LaIxJ dUHj ^]xl\ Al^ ^ ^aLuj l a lAAj Ljbjiollj 

IgHa IjJlfiXuilj bjjl *Uk* ^ As* lAiy 3* jjj£ t ^J J^ua&il 

.lAjjjkHj Ij-ali j 


*j*uu jl^uil (ji J*i]L 3 ^LaAxJI jl uij^ji lAA 

(JjAa Al]j J£ ^okjVt dAA ^jjUj Igiiuijj (jijVl 3^ HjLIAjj ljUjHJI 
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(24) c_^JI — PJljuuJ I ^ uljiUI v_svS v_svjcxlaJI jb«ic\iJ clc9_«ju9jo 


aikj .jUJftM ^jKtt ljULL ^ j <jJjVt jj)v^ A^ti AiL 

cAJtuy Jj.luaj AjUS jJJtj ^JIxj Jit fUL <jJLi3 Uj^Jj jfctjlalt 
iLjbjtiJt] CiUt o^jVl ^ij) :c£pj AjT yk Jaj JlS <iUjj 

.(J±&Ja1\ qa Oj$j j' ^ JLuu 6 [20 

f\\\W aA^j 


Ljj;^Vutij jj^al\ J1& dlijj J^iiit ljLIaj (jp f\\\W AA^j Ijj m! 

SbaJt AJJjj LjlijKaM jjui jt . dUj jj£j jLaail JjtAS't 

c^Vn ^llt AjlaIxJI CjI^jVI ui^T b&ibt dHJj .(jijVl ^ 

^2aJ JUJt Ca1£uU t Aj^j l^4>uU J Ljli J)\A aM jU^Ij <jJjVt 
lj\JA\ CjjjJ ^ (jjlk-A tiuajl £UjUa . Ujjij ljULu% ljLuu uL£j 

! *La SjJ J£ ^ij LjUluilj jjA^ttj 

lj^L^uj" IjA^j i£2 cluaj) <jluuVt £Ujb Qjl^Ut J-a jjSjj j-aV 1 tik (jt 

Jjju AjjJu 4 A > A > tji^j LaAj^j .jluuVt b>ti <ja Aji J£ Jib XiajJ^A 
Jj^j-A j£ <jt Jj\Vl Avjl n JJJJ Aiuu uill ALa <J-A jo£V 
LJ&ll AIa JjS (JaIp ^ilt ^jLuuVI tilb c-uSjj :^Uaxil aik LUj Jaji^Aj 
! ! Ajj^ui j Ajiii A^&ji J±±j c>ja£> J&ujjIaj Aj1jL^Ij*aj cA lu* 


c^gJbu Jib UIaj) Jbjil LjliUiu£VI dik JaUJ AlaIa A^I^j ^$Jt clpJj 

Stud]) 1 ^ uuj Jit jp) : Jahj Jti LaS jiiJt S^l^t jjli Jit (jt JjH]j 
jlubVt ^j-ajuj LaAjx^ .[20 : Cj jj^y It] ^^5-ui Jit j] 

ti^j J^ Jllilt *Uilj UaAj JtJjj Ajli iAij^ <ja A-Jj^Jt Ljb^t d^t 


37 


(24) c_^JI — PJljuuJ I ^ uljiUI v_svS v_svjoJaJI jb«ic\iJ clc9_«ju9jo 


j fu\Sju.Aij} 4^b AjLua { J^> \ n£jj uij^ 

Alii ^j) At Jli (j±il\ C>a <jj& ,ji <^u<c. tfjjSl! 

.[20 :oLjli]|] (Oi&jttl 


(ji ajVI j^i-ua i CjLajia-a 


dAA J£uu £UjU £Aaj\xa jj L jjjJ ^Jbu 4^1 £ Jjl A&] 

& Ak j£uUJ Jjlk AjlAj <J?$JJ ljLa J^LaSI D Ak .lAK-ul] LjLiSj Jjiu^Jt 


4jlL Ajj2La Jj AjlIIL Ajja£a lAuu] ljLo^la]) buL . 

^jJk UaC'IjSj cLjtlsjaJlj ljJaII tgijjaj IjjA^ t^JLuu£t A^aLk 

<j-a ^jjaluuj lAuujja j UJ^ UJ U^uj 4&) \ g S\^k AjjLjjASI <jjj1j&31 

jJujIj AjIAj A£jjla AJ^Lk 
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(24) c><JI — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



<ji tj (jp> t-ilpJl ljUJs s-LUxil C^jj 

4 M « # # ^ 

Ijjj-uj 3^) 4J j^Jjj UAj . (jijVl j-4^ hi^A LLjjIj J^ojuj AjUL 

SjLuij AjVI .[20 : lj ti] ^ uaiS Ijjiajtl ^ 

•U^jVt LJjI^A jiaJt *Jj jl^uil (jl 4 v^tj 

AjIjj US 4ju 4^K ij jjv^SI ljULL AJLJa j£i 
^-AUJJ U AjuU^JlSI 4&1 £Ojl jSj tlgj LJ^4 L-ijjiiSlj tgjU^ 
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(24) c_p%JI — QJljuuJ I ^ CiljiUI v_sv9 v_svjcxlaJI jb*iC\U cLC9_«ju9jo 


...fjjjjjjJlj (J^> >Uajil 

«.U1*JI i iiii’M Cu^i . UJjSj L_ajjiaj i a ja£- L _ic. llSjj ,U]|j 
jjj-a ^buiVI 4 -luoj cjL£j j^ajxlt ^Vi 

•cW 2 ' 


j-4^ ^Ulbj 4j5/uti ^buiVI ^IaIxJI J^xj Cn^ 

^ ' + 

(jjjlj&II (_flluu£tj Qdubfl Sj^l J«uuii <wl jA-yu .Sj-WVi aMh 

j^Cj j^Alt j^Cj (jiajVl j-afr JjA&j ^AJfrUu La lAAj AULijUil 

...UJ^t J-»CJ fjajJI 


5730 J£ (^1 t < Liui 5730 ja 14 half-life >«c. uL aj :JH« 
|JA UK j»J 14 14 LjjjJ uLo2 4iuj 


^JLuj ljV^J AJLuJLui J£uu 4jS/uti AjlaSJI cjLuxj 

(JJJj£i) AjL 4^ <jj£j LujSj 4iui (Jl!! (JJ-ULAi <J-a JdSl Jau) SjJL^ Ajla^ 


.((jjjU&i] <Lli 4jS/uti 


40 


(24) — cLUuJl9 uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



dUAj jA J±\ (JA$\ JJJAj 14 dji&\ (Jj^ 

Cn^ t y^X \\ JA& < i*Sl\ ^4mU |A-LjJ 5730 AjjLu04 lj^ 

A-l4£J1 ^ i*/*\ Jj^jj ^ & jil ^Jj SjjiJl dife AjlaSJI i 

ljjIj Jjiij . . . jjdVit ti Sll ^JJ AJL1L4JI 

. AJ^Lk i Ui ^JUj 4^1 


jj£JI u' O * V!>uj Aajj jt ^Uu 31 Ia& ^ Jjjj 
AjUxj dJAj ^^\4ti jji&iJt life <jj! <j*a :A2 jU^4^L 

JA . . 1 4^1*14 J£ Jjl^j d^A ^laj <j-4j ?A2jli 
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(24) c_p%JI — 4 jljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 


(jlk liu j_ i &\ :^1*j JjAj jft Ajualal) JjJlii AjuJail 

.[1 1 :(jl*ii^] ( jjf« JiL<a (jk Ojalllilt Jj 4j$j ^ (jjjJ! 



Jjajj ^ 4_iu»j J2j u!j£ c£H5 IajJ2 S^Lufl JIaj ^ujj 

‘(jjjVl c > 0 ^' JJLH £-» ( J ^ Mj ^j 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



lift Ja ■ " till 3K II (jA S jjitU 4,udW 4jj*J Sjj^a 

jlxJt Ljl^aSj <jl ^ dJ^a Ojj£i J^-i. SJjIuJI lJjjUMj 

! aJm \\ JjJlaJI jla-iuia qjIuJI <_flV I ujliilaJI a'Mti <j£uu ^Alui 
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(24) c><JI — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



(dates to scale) 



Ig Ij^nj U«luaj ^ ljU *Uj 

j-ua jA US (^[y* u^\ (jijVt £Ujt2 i fl/urfVij Ai jjui *Ui*Jl 

dJ*u Cjj-a jSj (AJUi (jjUa 4600 Aj^ 1 (jijVt j-a& <jt (jJJJ ^ 

. A_lU)]1 Aj-1a j A^ajUai AJ JS 
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(24) c_p%JI — OjLpjuuJ 1^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 


(jk LjUajlua 

<j£aj ,JUJIij ut^^la ,JI (j^jll jjj^j Jjajj *UaJl cjljjlill Cjj^jj La-ljc. 

•i ^ 

:JjAjj .^LaUaS' ^ 4jAjl±a 1\ £)jij£l\ Ajxmj <j-a £y\Sl\ jj^Aj 

JSVj 4j j-Jaj Jj <£jjj 4&I ^ i2J !^ (jl^-Lui 

dJlaS't J£ <Jj 4 f^yyj J£ ^kj AjIj 6 jjti 4 j1j 4 Jaj 6 JjAJ 

!i j*uil V i jl Jj£ tiluuAj L-Lujl^i *Ua jAva 4jjj£a (jtuajVI Lg-jl 



(JajIjaM &JA tlgSK Jtj-aJt AiL^J A-ljLjaS (jAjtjS 4&I £Ojl JliLS 

<jl ljIjLLLuuJI .^UII Jj^aUj Ajjj In^aj 1 $j£ Ca^jj La±£* 

(jJb Uj CLuil& ^! J LjIIjISJ) d^A J-aC' AijJLA (J-4 )jj£aj fL&kJt 
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(24) c_p%JI — QjljuuJ 1^ uljiUI v_svS v_svjoJaJI jb*ic\U 4£9 _«ju9jo 


IgJjJdj Jil\ qa jk ^jl\ j-uaxJI iil]j ^ SijluiJt c-ijjiaJI 

d^t LjjjJ 

^Vull ^IaSI 4jjdka CiLo^Ixa 
ljI^Lula du^t j^aaJL <jiajVI lj>* Ad uj uaJ) (24) ila 

r IdaJ) *Uk . jHaVI L-iVl jJLj £ UjjL j AkajVI SjdH <j-a AjlujIui 

cSjlpJl LjkjJ AJk : j-uaxH tillj Aki a Ai^j Ujjjjdj 

Ij^Ualuj) <■ gj<°> Aj\j^fl1ti LjUjk^l <j-a dU J jkj lj !^ jl 1 \ ljjSjj 

AijJLa 

JLa> ^k A^jjl^l AjlLs ^UaaSLi (jjkUSl -lk ^li LaAkj 

UjLndlj Ig \j\Vn ^li Laikj Cu^a Ad uj uAl! (24) d J jaj I^jI <j-uj l_iSV1 
JI)j Vj 6 Adui J^ld (jjadlall AJk ljL^j Jad AiLSJ Ja jlad l£j£ Ljj^Ja 

!S£ft]| dlAd id* jA U£ Jajd^Jj 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



(jjluJl uiV! ljUjL £.L&lxJ) Ci^ju 

£ «* £ ^ ** £ 

L$±A^1\ j^xl\ £LjjIj (j\ ijJbj i4\\y& ^LlujI [$^3 4j1.1i jj^ual 

jJaULaJl Jli *LuiljJ ^33 S Csll^ . .\iKti ljULL ^ ljjj£a 

4j|1a]| £^LaV1 <j^j31 jjja £a 4 K^Vuti *Luil;Jj Aj^ajaJl 

^jk (jiajVl Sjl^ 4 ajJ -1-i^lS (jJ^kVl CiljliJlj s-lj^Jl ljI^U^ 4jla£j 
^UaJI lj^L^uj ^jujj lj^L^uj Ajjik-a CiLa^IjlaJI aik ^Sjjj ljS^I 

c>ajSM ^Uaj J^juj f^yii <J£ cg >*2 dJA Records of the climate 

(jA SJjLJI Jj^allj 4jali]l Cj jilll 4^jJ ^ c^lu^l uiVT 

...AiyJl 
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(24) — QJljuuJ 1 5 uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc 9 _«ju 9 jo 


jj£I Jj-aS' 4 jSViva JjLa £4 (jA jJa^l £jl qa ^ItAa 

life I^j ja AaI aj 4 Az*ja (jf* Ja^ J£ jjju UajJai AjS <j?pj ^(IP - 4 1800 <j«a 

l£j£ jj-uij ^jt U^lj U3 4^1 l_u£ uL£ ^JL4 Ijjlajti t.\iV\ti 

^jj ^j-aJI *L^I 4&t SjjS jl tiSjU (j\ (jJaC* JjlaJI AjI^ ^ 


. jjjS 4^1 jtj 6 *LaL£JI 


^y*\A Jj-aC'l Jjj ia£ ttilb £>* Jj 

t$j| jj±5bj *La]| life <J-4 Ai-J^ \j^\ [a^J&J .^Jb J^ULl Aj&jia &Ll4 

<il]j ild ^ La£ Jtp V A-L^ ljUjLS t^dSj ! Ljj^luJj Jjj'La] Jjxj 
Ja Ijfljfcjj . eljfSIj f.j^al\ flJajli A^li uijjla 

I^HaII 4J1aj £y$\ (Jfi SLaJI <J£ui *IaJI lift Jj^~ 
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(24) cjj*JI — ^UljuuJ I ^ cJjiUI v_sv9 v_svjcxlaJI jb*iC\U cLC9_«ju9jo 


uLa (jifljVl Cls-iSIj 4_ui|;<A5i JaI (jj» 4jjfr 

. JjiaJl 1 JA Calais fjk 
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(24) Jl — PJljuuJI^ CiljiUI v_svS v_svjcxlaJI jb*iC\U cLC9_«ju9jo 


JjAfr SjjjA JIaui qa SjjiU qa 4JjxS 6jj£a Sjj^a 

Lf j^l»l\ j^Jajj i4_lu 20000 V ja£ jjSj tlpA 1800 

^£2 J&luu I JAj AJuxil iAA CilLJa ^ 4ilu£j| 1 aM“A.| 

• ja 4a2*JI dl2 J^U o^jVl 

tiljUIit <_ji AjJa^a CjIa^Ijla 

liJjUji) (jiaxj Jal&Uli Ija 12 La.lj£- frbjafllt ^ (JJJaLi *_a Cijj£j I^jI j AaIaxJI 

(jA UjlLj o^ajVI ^jc- CjIsLa Sjj*j-aJ! 

H ^ H 

AjujI Jj£ (jjSJI aJL^ A£jjla AjIouiIjj Ij&lLluil (.cAa jiauJL 

!41ui (jjjiLa uiVT 

Ajjp ^jj AjAl\ \1& A-uj A-ujjjJ ^4 1 ^ j \g> ljIa jAjla]) dife buL 

lj^I^ AjjI-Ij SU^J \j\a\ IjA^j ^j] tAj£ Ajfljlall ^buiV I Ajla^j 

! frLuaftlt 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



J*jj &a ja-uj Lg$aJ! ubU3t ^211 4j4^' u) 

AjI^ AaIjuaSI J[ya !$\ (jiaxj (Jj^l IgJI (j±±l s-IaIxII Jj£ <ja l^JLuujjJ 
^jLk Uajj SJj^ja SU^J) <jl jIjaI) alkj Ajja^P ljUjjaj 4 IgJIj 
AjUI :^bu AJ$2j AaI] jLui) U |1a$ cSAjult lj|^a!I ^ <j*a;Vt 

^jjJ£ ^Luy t J ^jlaa jAj A i ^4 t jA c_:i Iaj (jiajVtJ CjtjlAuJt 1^. 

[29 :c£)>^It] 

4£Ij iA£ dlllS j <. Aj14j <jj£A 1 ^jt «Jali JiuLi Cmjj Ajji^ll fLua&It ^j] 

Ia llAj 4 ^j\v\S AjIAj dSUA Iaj] Uljl <jaj! <jj£J1 (j\ AjaIL Aja ^IaIxII 
U±luj j^\ (j^l\ (jA& AjlIjL AjLuJI (JAJ Cf^ ul^' A-^ 

<ja ^jI^aa <ja <°Ja 3^) • 4&t Aj] ?dlllj ^iuij Aak* 4&1 ^-L-a hava 

.[34 :<jajjj] (ojSdjS ^jil -Laj p JjiaJl Ijj idil J£ aiju ^ IAjj 
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(24) c_p%JI — 4 JljuJI 9 uljiUI v_sv9 v_svjcxlaJI jb*ic\U J-c^SJI 4 £()_*ju5)jo 




lJLuu£V ljULL Sjj-ua 

fUaS'tj S AjLuJI r'llall AJL^j uiVT <j ijVI 

* dJA oj£j AjIJjj (jiajVl £j-uu j^uo] j^uoflj 

jUyiVI 4 J& AJjl L a LjLajk-4 

<j-a jl^uiVt J-JjIj cIjUjIx^ 4J^ jjjSJI Aijaua ^JaXuu 

ojHj CjUI^JI .jUoiVt ^ U 

ljUIajj S^uJt dA£j ^UaII AJIa cS^uJt ljUjIx^ 

JjjjAi jl c^jLuaj^ CjjJaj Ujj^j IgJ Ciuajju L5 i]| jj^uaVI 

uiVT J>^ Jj cAjuialAil Lua iilij jj£j AjUJI 

. ^jj u Atll 
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(24) — QJljuuJ 1 5 uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc 9 _«ju 9 jo 


JxJlj ly \ll\ J£uij AilaJI Jj-uaUjj cS^uJl ja& QA 4i UJ JIaj 4J1^ J£ 
UjjiJ . ..iillj jj£j 4jiia> *La J-LuaUl]|j l^uij (jjl\j AilaJ) <jjj 

J-uaS J£ ^ Jj ^ AiLdJ Jj-usUj U1 S^uJl d^A ^ljjUj 

. l^J LJJ-a (jjl\ 4iuJl 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



(24) zjz Jl — PJljuuJI^ oljiUI v_sv9 v_ssjoJLsdl jb*ic\U clc9_«ju9jo 








(J^l JSj SJ4xia J 3^3 Sj^ui P (jh jJaJLaJ Sjj-yfl 

4&I jKuaj c^jit ^>4 dJi^4 SpB gjjlj (Jjlkj l^j) ^JJ-UJ 
yi LJJji* (ji JJaOlL jlS ^ jt>^t £ Jji 

!S^ui 


<J4 uiVVt Jj£ jl^uii 4ijX4 <J4 ^IaIx]) <j£aj jJLI 

jjJLu04 J-LJU digi C jl^-UlVI ^3^ LjliK *LuitjJ <J4 (J-iiuJt 

.£U jtllt .lift jaJI ^jk <JJJj£Jl A-LuiJ ^jA\ ijllLua 

uiLuu£t flLj -j^£ <jl!La qa (j^jl\ jj^ \Sn 3 j^uJI S^A A^jxa 

. 4JI^J J-miL ^jSj ^11a]| SjjJ 


cM <&\ J^ 3 ) Ja> Jp-M Jj* t i\t>i <3iiJt ^ Aiilt d^A j] 
UiUiL jaA 4 &I (jl 4 [8 8 : J-4l]l] Uj Uj t^jSi 3 ^ 

AjI^luj ciilij <j4 ji-ual Vj Sj-i JtSla (j4 4 . j & ljjju Vj cUj-u^j UjJu-^ 
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(24) — QJljuuJ 1 5 uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc 9 _«ju 9 jo 



L5 iC' Jjj ljLj j]xa dib Jib ^ji cAjut^lt Sj^uail J-alUl 

JIaj ASKti <jts (jjp ;S^uiit dJ^J J jUJt 

J-LLAJ UKsjJ tS^uJt J-Afc' AiuJI 

<j] Ji* tl^Jjlj tgjUCj ASKlt JSLul J^li <J4 Ail^Jl QA Ij^iaaW 

(jk d^ui oil J^li <j4 ljSj]) jib ^iSI j-ilaj (jjxJaluu ^LaIaJI 

lJVT Ji ruW jI^ajVI S>^ OJJ-J4J .ASKti JSLui 

•• 0 ^' 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 


<3^1 ji4 

ijZl j cjUSj JajAva */£*ui JS jl LjUiax^Jt dkfe <j-a /-lil S^Ult |j| 

.jpjJkJt tgi£ Ljji^ uajJaSil dkfcj Idaljill ^ ljUSJI liA 

l-u£J 1 dkb J^j 4&1 l-sUS ^4 JA : J^Luuj U * j 

Ia±£* ljjjjJ) Jju CJLili (JJjSIaH I^j 4&1 3j ^jjl\ Aj^M l^j] ?AJajiv^^ 

.Sb^i] (JjJjju ubS Jju Ijjjiiuul i&2 : 


t [3 : <j] jLkj <2 Uj Uljj tlsj ULa (jLuJ ^Jbu J^jSj 

l • j -L ,'i( ^ u U Ukk :^Jbu ?3 ^j J& 4&1 ^jI^I IjIaS 
*LluiV 1 (j-a j-u£JI Aijaua ^jjaluoj j4u]) q^j US I Jld .[4 :<j] 

ljLSS (j-4 LjJjil! AjjJ-aII ljLajLlaM dife J^Lk qa ^ual^l 

?Jabj 4&I ^k-i 


AjI^ jdui (j\ jSjj bj£ AjujI JjS j] 

jlaijj <ji j^uti jL ^Uj ^ j4i Cia i(jaji\ J^aJt 

JpJl jA 4&I <jb fl2jWi1 \±i ukjSj Sb^JI fjJb C^ajj J^Ujj 

U^jVl yi \jj±u J £$) ^Uj JjL t^UbSJt Sjk] ^k Jjli Abij 


(jjJ§ f^ui 3S ^k 4^1 (jj Sjk^l Studll ^uuj 4&1 jsd JjikJI lij ubS Ij utl 
CjbT cr%) : ^-2 ^bu 4^1 *ULL U-jL *[20 : lj ti] 


.^JktJI 4^1 Jj*!^ 
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(24) — 4JljuJI 9 uljiUI v_sv9 v_svjcxlaJI jb«ic\iJ J-c^SJI 4 c9_«ju9jo 


1. http://pubs.usqs.gov/aip/aeotime/divisions.htnnl 

2. http://aeoloav.utah.aov/survevnotes/aladasked/aladaoe.htm 

3. Scientists to Unearth Ice Age Secrets from Preserved Tree Rings, 
ScienceDaily (Apr. 6, 2010) — Oxford. 

http://www.sciencedailv.com/releases/201 0/04/1 004051 03837.htm 

4. From Tree Rings to Ice Cores, 

http://www.bbc.co.uk/weather/features/science nature/archaeoloaical 

dating.shtml 

5. New Clue to How Last Ice Age Ended, ScienceDaily (Sep. 8, 2010) 
http://www.sciencedailv.com/releases/201 0/09/1 009081 3221 4.htm 

6. Climate Reconstructions, www.ncdc.noaa.gov 

7. http://www.climatevariabiltv.com/ 

8 . 

http://www.pmel.noaa.gov/foci/ice06/FOCI Ice2006 archiveLatestlma 

qes.html 

9. 

http://earthobservatorv.nasa.aov/Features/Paleoclimatoloav IceCores 

/ 

10. http://www-bprc.mps.ohio-state.edu/lcecore/front-paqe.html 

1 1 . http://www.ltrr.arizona.edu/dendrochronoloqy.html 

12 . 

http://earthobservatorv.nasa.aov/Features/Paleoclimatoloav Speleoth 

ems/ 

13. Reconstructing past environmental changes using speleothems, 
http://www.niwa.co.nz/news-and-publications/publications/all/wa/12- 

2/speleo 

14. http://www.ace.mmu.ac.uk/resources/acc/3-3-7.html 
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(24) — PJljujJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_*ju9jo 


JUaJI J AJlt 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



o' L>ajVl Jtij jj*J CiljU^J! 3^) : <^*j cl^ 

:(jUaI] ^jj (ja 1^2 Uijjli «.U $.IawJI 3* ^>j)3 4 j1j <j^ l^jS jjj 

O* jj£( iia2 JLaJt J£uu jl>uul Cf* UjAj.[10 


tAit^V SJj^ui A£^kj i ^iauu Aiua (JjjIa uflVI Aj>Ij 

J^Lkj. tillj jjij Sjg * si\a ^4^ 0-* I^jLL 0-* (jjbjVt Aiilaj Laj cA-uiajV' lj1)4^'j 


3j£J 1 ^Jaxj kjjll uKuij ^bjVt ^JsluJ 4-i^ljL^JI S^uiSit diA ljJ^j QjuaiH 

A LiflJ A^^kJ J^luua JiuU . A_Lu2jV' Sj-uJUt ^4uiJ diA c A_Lu3jV' 

Jiuu £jUi] A^jj LuAj UaLua J£uu IgJlS l^uaau *w: 


Lr bS U d^A Lit^at *UJ] JaiJaJt t^A 6<jiajSM ji^uu 

(jl ±aJ Uaj U1>j JL^it Cjtjluilt 0-* jjjaij .UJjjjj 

(jLui) ulilS .JUJI Jiuij AJ] jjjjlLU A-illi^t AaIHI ^ 4-a1£ 

Ax4j O' O^' (J* (J^j) : (J^*-* A-L4kit AjyiaJI d^A iSJj ^T^Lll 

.[15:J^t] ^ 



LjJilt UL&J U^jV' £)£* i~u.Wl (jZl\ Aajj£J( AjV' d^A C5 Jua J^Ij 

O-^u'jj UlaJlj IaUjIa u^JV'j) JjL A£>^ A^jTi JLaJt 

u^jVl ^ AjVI^.[ 7 :<jj] (ujjj^ *<>ui 6^ 
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(24) c_p%JI — PJljuuJI^ CiljiUI v_sv9 v_svjoJLsdl jb«ic\iJ J-c^SJI clc9_«ju9jo 


AJjS <jj| t Aidl! lg-£pj AjI ^iu d Aj Iaj La.1^ Jp^Ilj 4 ^Ll2 CjA^ La litj 
Spoil A£pJI dit £LjLj qa <jt£j . A nkj A£p UU£p (j\ liLbia (paJVIj) ^JLj 
JiuiUJ <jJbjVI JilAj *UUIj jjAiH difc ^IaL^I jA (pajVI jj-uJLl jl 

Cjjpii) £Jiu.& iU . -iyjljj Ig-aS L altj UUjid cpjVlj) :^JLj JjSj aUH 4 JLpil 

lit AlS ^aJIj .(jijVt ^ <pjji-4]| Aj$M ^ JLpJI <jl A-p^IjpJI 

Ajjit£ d^>j JpJI IlgJ LL4a ^ujj Ajx2 . Jib JpH jAp Ajpj p LAutill 

^ j^Sfl <JaJlj ‘JpJt J* <jfefi\ J& JjL *p Aid 

JtpJI <jl ^ Laj tgid LJAgJIj JtpJI UJ^ J*uj (jji^LH <jjjjA A3j 

Jt Jjlpjj A£*puj jjAj (jiajVli . t^JJjA Aipj J^Li ljULlla Jlia 

JLpJI ait Vji (jiajVt uj!^ J-p) Appall ait AjC-j . AC'LuJl lpajL£ 1600 

!!JIjA]| !J£JI dA^J LjUjljja Ajlidj <pll 

OjIjiJI ^3^ <jajj AjS Ljlkp^ilj JLpJI £Jjjj O^jVI ^“ib uj ^ 

.[7 :LS«] (IaLjI JLpJlj) :U 1 JjiJ <pjiil 0 W 1 ' ^ Uj .<A£U J%il 

? JpAI Uh£A liu^j lit (Jjj-l!! aLj! SjL^ JLpJI <jaI 
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(24) — QJljuuJ 1 5 uI>aJI v_sv9 v_svjcxlaJI jb*ic\U clc 9 _«ju 9 jo 



SbJj CluuII ?Uj5 j-ui & AjujI JjS A-laUJI JpUKJ) oJ£ j *U ^j- 4 • JLuoj UAj 

^i^Vt ^j2j AjJajVt 3j-uiH j] 4&t ljLK Jj-lua 

i^jVt ^ ]>ia jlK ji^ui <j-a jKV j2aj tgJ JL^Jt (jl Lajj tjt^ULuub 

LjI S jjflil dJ^J LJ-AJLu]| ^j- 4 t^J- 4 C5^ 

UK Ji&lt j!j)j )KAj £y* J2j( A2Ja j£j jj IajjJj ^bWtj 

^IaIuoI JUaJ! OJA ^-ujjI J£ ^Jbu 4^1 jliiS .^JajVI j£>aH ^ y\\ 

.[33 :Cj1^jUH] (Ulc-ji JbaJtj) :^buj djbj JpJ) Jj5j 6<jibjVt jt^luub 

A Kkj A^pi jl^pbj j\e. (J^uaj AjwiajVt <jl jA j j^T <iilUA 

A A^uail JLaJI JK Jjaj <j] .^lijVb 1^-uibS <j£aj (j£lj l^jjjj (j^aj V 
CK^pbJ JbaJi o JA Vjij l g lalajjj ^olajj J^Lulj oJA Jjjjaj 

ljULKII (jA u£>\ dAA (jV L 4 - 4 Aij-uij ^t^Vt dJA 

UK IaLaj U$ajI UK (j^ajVI ljULiL AitlK Jbjj ^I&j t A <^ \f^~ ^\\ 
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(24) c_p*JI — PJljuuJ I ^ uljiUI v_svS v_svjcxlaJI jb*ic\U clc9_«ju9jo 


rijnll yjj ljIj 4Jj£ IgJ 4 oiA ^Jxuu 4 utf^i Jib jilaj 

^ \Vij UAj . Uj|)5luu( ljJASj Sj-uiLl^ 4 Call* 4-ij£j) diA i**n\M La bb 

Ukij ^ Ja«j Ji yjjljj o^ajVl ul*4-j) AjUoui JjaJI JjS 

.[ 31 : *Uf&i] ^ki Sy« Wui 


Jj a£- {jk ^Lujji la Ijjia. JLall <jl Jj •*■"_' <jl£ qa AJ>mi 1400 JjS : J«-L-ajij 

?(j 5 LaaJI (jA IgxLuj UjtjJ iafiaj JLaJI sJA <jl fku (j\£ qaj ‘O^jVI 

JjJjj JjitiJj 4 <a&& J^aUjj I 4 JJ jiaDj 4jiALuiit JUaJi y-<a 4lutlui ^La u&j ba-Ls^ 

. Jj-aaJlj ljLuII 5 JjAui JLaJt diA yb y*^J c4juL^ 


iSj.SiSxAil JLaJt 4^pi Jjijj 4-Lui (1400) ybjVi 4^j y£j 

J£ (JAi 4jU&i 4^pi 4 puj JL^Jt yt ^baiail l iuu£l 

ybjVt j-axJ ljLuuUaSIj flSjVI 4 jl! y£jj t^jIa^La yiaj V 4^pJ) d^Aj t4iuu 
J-4 JUai] ATpJt Jjaj -i£jj LjlJaJua diA J£ tyj uA\ yjj>ba Jb Ifl l£uij 
$ JA ^j2j JL^J) yt Lajj tiljAJj Ui3 U£ 4_Lu3jVi jHjJVb l^-alp ^j5j 

- 4 ** <4p^ erf* C'^' 

dJliA ySJj .1^ IjjJa V) UJjaj -iSLL y4jVt 4^pJ) <^A dJA 

yiaj 4*jaJt diAj t JUaJt l^jua jjJj IAjja-4 Jja yibjVt jj^j ba.bx2 t4-jjlj 4£>^ 

JUaJI Jja. (^Vl uW 2 ' tP) u'VI ^Uaflil (> 

4^1 ^1 ua ljUmuJI y4 jij yAj S^alk 1 jVAl JUaJt L^Pj) : y-^ ^ JjS ^ 

.[88 : J- 44 H] (uji*-^ ^ c)5jt 
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(24) c><JI — QJljuuJ 1 5 uljiUI v_sv9 v_svjcxlaJI jb«ic\iJ clc 9 _«ju 9 jo 



iU>uij UJUiL j-ui (j& ^i^Vt A£p*i j^iJt ^U2 4&1 (jj 

^Ixjj ^U?a 4J! (jj£i) tiA ^ J£ ^Jju ^Jbu 4&t (jt djij 

A-LdlxJl 4 Aj) i~n% ^&lxJt jL^V i A ^ \Vu UAj . ll^ J£ 

<j£jj .JjjS j£ ( j]^> AjL ^jIajVIj AjjjSj AJtiuS AijJLAJ 4&t AijJLAl 

Vc-jW^iH jjj-4 j JIjaJ) A£j^ ^Jbu 4^1 Aj-ui bUJ : JtJ^uit 

A j j u ai A£ja dj^jj s-IauJ) ^jjxili tt^ AjuViti tiA <jt jA uj)j^])j 

^4 LuxjI 4p^jj iA&aQaj A iJaj A^pi ^Ljlt Jxij <iJj^2j < f ^-- JL^Jt 4£j ^ j 
J*ij ^jjiili. lAjj^a Jja (jiajVi oi)J^ cg$^t ufcULSt j-4j (jhj£\ 

ij\j* Uiljj h* asi\\ (Jjk JjuL ^bjlt lAiljj ^21) JaiLuaJl 

64 


(24) c_p*JI — QjljuuJ 1^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 


La££ tjUxaVlj Jiuu (jk LlujLuuI (jjJ l_jl\j JL^il <il Jk .<jJbjVI <jklj 

<jjJ t^jjl^ <jkAilS AJLkj 51 hi a 4-aj1j AaIUJI JUaJI <jl 

(j±j j ^LjJt 4kuutjj jkjit ^j- 4 Jj4%4it *uii jikj jijjj Ukcj. jaag1\ 

cJ^LuuIIj jk-A^I \±u Lak& . JU^Jl dk 42 ula^La (j^l jliJI Ik Jjjj ^Jl 

Jib ^1 jk^il *U ^j- 4 0-^ kLj JjauJI Jiuujj Igjlcj JLaJI Jja SjiJi-i Jk^j 

. JltaJI LyUhk ja£> Aj kufljj 41jS n ^jj Cn^ JjaJI 

ojk*]! ^IaII <jV tljiiuul jl JLaJI g^nl nil Ljkl ^pl 

‘t>ajVI CjUj£ 4 t> dJj jjCj ja^allj <_ilp! <li!;J jjft Sjjjjj ij.il (J Lt aj <>ajVI 

_ 85 * *• «* «• 

L-iV I) AjUhk jj£* JIuuj JjaJI 4-a 2 iaituaj ^III *Ia]| Sjks ^Jl ^jla jkjlj 

4J^ OJ^jj (jjA ol^il 4 ^hc> HaLaI ^*1^ Ikj ?^iuaj j ^Ju2, (jllaVI 
t^j! Ulaij^ :^Jbu JjJL tdl^S *Ia ^LjJI Akkjj jk^il 4# J JL^il jjJ 

.[27 : lj^Luj ij-aII] Uljs *Ia ^St juIJ C^ILaLui ^IjJ 

c^buj djLj kl £-iua <ja ^ jaJI Jb^l CjKaI^II ^j-uuljjil <j3l 

J£ ClILuiJ ^lil kl *La^j dk CLuull .bl> UutuJ Ajj^uuS ^IaII Ui Ij^p-U4 

V 
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(24) — QJljuuJ 1 5 uljiUI v_sv9 v_svjcxlaJI jb«ic\iJ clc 9 _«ju 9 jo 



JiuU ^gk JL^lt JJ-b Uj£ 14 ^luij A-iiS' 4&t ^Jj£lt Jj-uujlt ^1& LjL£ Jj 

J^Vt ^tjit SjlfjJtj L-U* II ^ll& (jilt (J-4J ? ^LaII AaISU* 2JJ jiaiAltj ^kjjiit 

qa j1za1\ Jjjj k? J Ia^ 4 >Lal^ J£ju JLaJt <jt U& ^JUjj A jbk-u ^ 

l^j JJ^J jl^jVlj jl^olt ^Ixuu ( jiC' (j-4 &[a1\ Ljt;i tgJLA Ja^j jLijlti . *Lu-ult 
AajIaII Ljjjilt A ajjA c^i^>U I&jLuja jJu upi JjaJLs 

U2j£jlt Ajtafr . lJ2j£jj Jjjjjj LkJt j^lt ljULL ^1] ^J^Vt dl^jb A^j-uua 

SjAJ-UUAlt LJ^lt LjbW <JA A^jUIIj j^lt ^ SJjajaI) jbilt ^LuoJ di& 

ja£ <j£- Uajt U^jljA^Jt s-IaIC' Ujjaj! ^jjilt riW**n U1 jbilt Ljtji Vjlj.Jb^ll 

\(j±UaA\ <JA (JJJ^IaII UflVT J-bj (jilt JbaJt di& 

.^tjl Asja^a (j-4 {^uwiajVt jj-jtilt) o^jVt c_i£j Aja£^ ^Jbu 4&ti 
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(24) c><JI — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jt>ic\U clc9_«ju9jo 


(jt (jia t jj tiSjAjj ( _ r Aj <4il Ifaii. ila HjWl sift 

$.L>J*JI JjAjj <La^ua3) L£La^JI JL*. AluAwu ^Jju q^j ^liaS.JliaJl Jjjj » 
i .l,x~.'.'j ^jiS) (jjj jaLuiaII Jx&i Cui^iul ji IgJj 

CjLI jjJj O-Aj-4 <J£ <j^ (jl^l uillaj tilli! . Jjxiu «Jajj <j£LSj l^luM JI)j V JU^il 
.[19 :<UmiULII] ( : ~'y' <-&$£ JUaJI ^13) JLaJl &aa ^ ^Uj 4sl 




• http://www.physicalgeography.net/fundamentals/10k.html 

• http://www.seed.slb.com/en/scictr/watch/living_planet/mountains.htm 

• Underneath the mountains www. geology, wise, edu 

• http: //maps, u noma ha. edu/Maher/ESSiectures/ESSiabs/isostasyiab/isos 

tasy.htmi 

• Tectonic Plates, National Science Digital Library. 

• Inside the Earth, www.usgs.gov 

• Structure of the Earth, www.nasa.gov 
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(24) c><JI — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 


4jjj :£.l*a]| 



4JULaJl aJA ^Vn Vj A-y ^j-uaiLy V c^Jbu 4&t ljUS jA 1j£A 

£)\J&1\ ^ PJ-(-aS) dill ^J3L4l D4 j±^ AjJj J-4 <j2u*J 

fcysfl 
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(24) c><JI — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



.[13-12 ^Ujj 

^ j 4 ajfoc> 4 -l^jJjj^ SjAtSajj jJbjVtj ^Jbu 4&t ^uJL Cu^ 4 4 jT diA 
!?4 j 4J^I ^ut^l /j?i!( )JA ^jjli tjAS) jA 4jtlS) ^.2 c ' (w 


4i-Jai) J-4 4-iuajVt S^uJalt j) (jjlaaib ^Loixil l^j jjjJuxJI <jj£I) 4j)4j iLa 
(jjiui diA <jjj J-uaijj 4 auiL Jj 4jJa3 CluoI tlgjij 

j) A<\Ai\ A ^t4\\ Jaj^pJl (Jj-a^ujjj tjlJjj .CjJl4jL£]t L-flVV 4loj 

• £b&' diA cr^b 


Jloj l&Aua £.L&ixJt t. Auu£l ±&h (. Ia^us l&A^ ^\ ljaxJI jj jj ^>£ij 

6^a t Pacific Ring of Fire jUll 4iK < ji* jL£ JUi 40 <> jj*Sf 

l £ij-aV J^tuJt Jjia Jlajj L-i^ p\l 4,2.1^] 1 

4-ujjl^JI ia^ai) jjAi Uyjj jX' .;• (jjjliftJtj jLsUlt ^j liuuVLs \)JJA 


. jtj 4-jj^ii) 


.<j2a*j Ig^uttu 4 _lu3jV) ^tjJVt 4ilaJi dJA ^ JflluuJI j] 

90 /4 S\^U diA >ur 2 j£jjj ^JUi) jj£t^>j j- 4 4 Ja 1L 90 J)t i^Jjj 

4_j£jj^V) L^jJjj^I 4Jl£j uu^l 421^1 diA ^ j£jjj ^JUJ) JjV; j-a 4 -La]L 

.(USGS 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



t jJjz 3JLS uUI 40 CL 9 LjuuuoJ Juuoj ^ Ju^JI |jLfi>3 /JLsdl K r sS ^ JuZ5 6 j9jzJI 0 Jlq3 v_sv 3 i-Sjj 

0,-L^JI Iju 5 > J^> c L> I ^.sJUzJ cOOl cLo^j ,jj 03 t/JLsdl ^.$ 1^3 Jj\Jj /Jdajo cu 9 U>Jc*j3 

O^LkJI 0 Jl^j /X-JUUL9I3 Jj cue Lu'Ju> call t Qj ^3 ojjj \l 3 JqjJ^joJI %\s 

.(^jJaJI olS ^3^19) cLuj^sJI 


Ujjjxjj Sjjiaii jjSVI JpaliaJ! <j^ <^Aj ^ JjJal JLu 4jilaJI » jfc £)j 

<&! (jla liUj l^jj <j^s Siijflj 4_ujfr <Ua>jJjjAi SjAUa 

l$j (jiL jsJ S^tUall Jj luail U ' jj w J2 ^Ibu 

:<jjjUaJI] (3^a2 3i^ * £A*-aI' Cilj o^jVlj) r^Uj JjAj ijT>SJI Jjjj Ciflj 

.[13-12 

70 


(24) cjsx Jl — PJljuuJI^ CiljiUI v_svS v_svjcxlaJI jb*ic\U clc9_«ju9jo 


(j-4 jA U tAj^M I4J JtJ^uitj 

(jj£iut4l) l^j| 3 U ^]) :4 -ajj£J) AjVI ^ d^j 

j^tjJait Ajjjjjjuj £ 1^1\ tiA <jjjLuu£j LaJjf' t<jL^ tiA 

pJU^Jt Ia^j <ji AjL (Jj^jjjuj 4(j^ajVI ^Jauu 4 -l^jJjj^J1 

£■ X-^il )JA ^iS jjjUaJt ljU£ ^jLj rAjb^W (jj£j| jt^t C> AjtjiJjS 

ljU£J 1 <jt £)) Jj^i ulSj La-bC- t lj ljI J jijVtj) A A jkc: AjI 

jl^uul ^Jaj AJ)j 1 J-^3 JjS jA Jj c j-uu <jju] J^ULaJt oJA jSl 

.(3^^ 3i^ ^]) 

. ^jLuVtj JaJI jjj <j^a A-Luij tgJjL^jj (JpU^it dJ^j UaAj! ^Jil 


5 * 1^1 

7 - Earthquake Facts and Statistics, www.usgs.gov, 01 October 2007. 

2- Earthquake, www.wikipedia.org. 

3- Pacific Ring of Fire, www.wikipedia.org. 
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(24) c><JI — QJljuuJ 1 5 uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc 9 _«ju 9 jo 


4-JajVl <L i3bJ) A-4X4 

♦♦ V ♦♦♦ ♦ 



4 At n JjS <j-<a ljj^ jA?<jiajVl £ la. /jiusu uutj Sj-a tiLuuij CiLpJ JA 

l)2il (jj) (- -1 j 13 <>ajVl ..b$* t>ajVl) ^U3 4jjfl cy j*^> ^ Cjj£fl2 Jft ?<UiajVl 

lift 
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(24) c><JI — QjljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



IglafoC' (j&J (jauj 1^ j\c> J-4J ot#l >1 b 

l£j& ruWll *b J£j e-bixil A-laIxJI jj£) bj . 

tSUJjt 4iluuVt (J* <$211 £j]fl . jUjj AiJ Jil ^ 

djUj Jj£ blj . ^ul\ a JA jbuu jA 4Jtj 4&t 4 -ajuj ^Ajlj j 

<j!u Jx+j yjuitjj $3* cA£?l <3*^ 0^) 

.[61 : J-bJt] V ^A>&t [}j &\ JJa 4J$j 1)^11 

/Jill ; 4&t 4-43UJ b w ^ U^ilt ^jj-u2j*-bt *VjA JLuuj 4 ajUc. &4A 
c5^ U^J 6 J^Vt &1& c3^ c5^l U-^J (JJJ^-ujj Ul£a t;t^ (jbjVi 
A-laIaJ) J^UbJt &4A J£ q\ 4JLJbJjj ...jbbt (j±i ^Jj^) Jjla (2>4j t JbaJ) 
Ijj&J (jt *VjA 4&t j-at iiUj <j-a ^>11 <^i£j uL^' U-0 4iuu£a JS3 ^aJ 

• b*tjj *bbit jt^Vt 


jt C.5^ 1 O 4 ^ V jAj (j4 iuJl <-iVT lb (jbjVt diA <jbju (jLbVtS 

Ljjbbj Vj Aob jSluu Ulb (jbjVI UJ^4 (jl 4-<u2j 4-4 *j tiSjJj Vj jt^Sluat 

?dJ3 ^jua b <j£Jj .t£j£ AjLa 


. . . ji lib 

51j%\l bbj buulb 4 4j4*/Vi *b ^ill ubj£Jl ^A <jJbjVt <jj e-blaJl JjL 

Jja IgJljjJ A^uuj (jdu^uil) IA4 xjj IgiVWj U^jVI ^»j cS^L-u-blj A^ijbl 

IA4ju jl 1^1 VW jl (jbjVt ^ <jt jij bb^i! \^ L-Lujlb Jjaj 1^-uiAj 

{j]£> SU^JI cbbV Jb% jju-^1 j\ JbSj ja£ Cbb 'k&jjai J qjiauA\ £P 

.U^Ja 
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(24) — QJljuuJ 1 5 uljiiJI v_sv9 v_svjcxlaJI jb«iC\iJ cLC 9 _«ju 9 jo 



lLs> ^_sJ Ls2J9 dJ^Lu ciiJl ul cUjuuucxj^J | cu>9iajuoJI Jj>b JjoLu lSjJI ul 

j^sJ^joJ I ps zj fjjo Qjojzj .^^I^SUI Qjjjj <6 Lj>JU Qs*JL& O9SLJ ^jYII 0 _\j5> 

. L^JLc OjS LjuUU O I 


4-jjjLaJ) ytj o^jVt oifc jiluu ^j! US /j£Uj V dVji ^-4 ja\ LSUa ^j£Jj 

Oili jJj (Sj&LuiaII SLpj] A-LuyU^a dJia~4 4 -jjJI^j jLLaj <jjbjVt ^A-xuajVt 

^ jjiaxuu (jLuUVI ( j-aSJt Jj-aj 4-U^ [aa jSt U^jVI 
(iJj±uLAl\ Jla) A-iIC' ^A La-a jj£) A-lsJL^JI CLU ji j t -1£-^ yj! JJjj 

MliSpJt ( j]^> t;jt£ jju u^j^fL (jLuUVt 
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(24) — QJljuuJ 1 5 uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc 9 _«ju 9 jo 





l JUdJ bU 

t Uldu ^ajVli u-blVnl £)j£l\ <^3 ^Lu^VI 4&t U^uu Sj3 IjJ] 

. ui jtjS ^ijibj iU^ia ji^iuuVb (jj^j Ujb diiij Sjfi j*i j 

Ja^Jt ^ 6(>ajVt C5^ ^.l^t Ojj ^ J4 J- 4 ^ 2^“ L5^ ^ 

!Ja2a ^ 1 5 jaSII AJJj 90 c>ajSft Oj^ (J^ 

(, »Luaft]l Jtjj Ajla j£uu La bfcj !(jiajVl j^Lw: La^I^ V] A At n Vj 

j) ^t^Jut AJt^ tjdilsj ^a^jl^Jl g.Luafl]l ^jl\ (jjilt ^LaIxJI JjAj duA 

:<jiajVt j]^51ujV) ^t^ut j\ AfbUJt ^\*bu\ 

XuaaJl ^ Aj*-^3 J-b 5>A^ o^i)-d (j-A ^bu LLSj — 1 

^jt3 c , -UjiL j .^j-LuuJl£Ji (ja SMuk ^UaxJj LaI cA^jit r Ujj) ^JUiLj J&uaVt 
jj£! Ajuu4 JS A-aUs^ AJo£ ( j-<a iMj Jj t^Uajdj j^uj ljL^j *Loi5j ^Lju 

•AIaIU 20 ja 

Jldjjj LjjjgJalLui Sjjilt <jU 4_lsjI^J1 ljLcj j^2luuVI AajUL —2 

^uaA Jjjju L&a ^LlaVI pfllS UaLlij cLj>LuaxJt jaJsj lJjj-uj c4-d£JI C# J 

^Uaj ^3 J^Lula Aj (. j uaij Iaa c4-ii3 ^j-uulsj J aLua AjAI ( *j2jjj lJ j^u . ^Uiail 

.(jijVt AjJj^ Jju j^-ui) S^aJ ^ijj tuiiSI) J 

t l^jjjij (jjo^oui) ^jHa <j)j&3 uixuuj ^xjulalt ^-oaJ) p ULJ 4 L-ij-uj ~3 

A_aUsjj ^u^il SjjJ Jjaj uaj^du ^HSbj 4 ^.Luaill ^3 ao^j ^^Uail3 

Aji^ jjjj L-flj^ou AJjUII A_ij j£J) AjLutVI (j) La^ . £^-ui Ja 3 ];jl3 Jjju Vj 

.CjI^LluiVI diit Aajjj Ajaaa ^jjjb ljL^j J3j djl^-aJ (jS> c-lluojj 
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(24) — QJljujJ I ^ uljiiJI v_sv9 v_svjcxlaJI jb«iC\iJ cLC9_«ju9jo 


4-lsJL^JI jJsi 4JV 4JS (ja ^Luailt (jijjuj AAjL ^Jbu — 4 

4 La JjLuu (jk 4Jt (jduAJ j^-2 4^jji) *UjI jfyiM j^Aluu^a *L*J; Jaaj <^1 
^jSLaj (ifcj 4^llaJ) *Uaj AjAI 4 uij-uuj . 4 jj* *si\ V) ^ jlH ^j- 4 
LLj Loj (J^JA (j\j ljL^j ^jt J-oja-aI) <j-aj 6>1 uA Sjhuati <j-a ^j-ujjji ^1 

!(jUfl^uilt 



J^iiJLjuuuo uLuuu\JI Jl2j /J3 Pjj^bJI d$S CjuJasiL>j\J \Luo ^joJLII psxszj I OuL$ 9J 
uLuuuMJ qJLoJI cuj^bdl 09JLI Ijl> uLljujLuo I0JLLS3 p^*s> ul cLoJLsdl J3JU dJUjJ3 

. jl^djLjuj\i L 0 JLoJLjJ 
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(24) c><JI — QJljuuJ 1 5 uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc 9 _«ju 9 jo 



Aj-uajVt AjV uiiiJ) S4 j 4£* LjUt^louat lJj-uu — 5 

La^a jj£) Jglluu uiliJ) <jla Ajjjl^J) ljLC' j c^aJI £Lua uil&Jl J&luU 

uj *lUa£iJ LuuU AJl£j <> William Evans jj^aJI <j\ ukUaJ 

(jkt^aVt L-JaJl ja JU Cn^ " < _ 5 Ja <j 4 jjt£' Ajtlaj jA <jkjVt £JjA>Jt 

. A_lsJL^J 1 A^USt 

JjjjJ) kj jJUua ^Jbu <jJbjVt A^Ia frLailt <jS uaj ^jla gUA^ 

JxuujI ^jla u JUILj ! JjLu^U Jjjj Vj dGui^j AjL^lLaj Aik-4 ^2 jj JjIj-uJI <# 

Uj-a jjjju »LuaftJl ^ SLaJI J^a-4 ^jj (jjA^LJl JjiLj .Jlai cJij-uj s-UuiVI 

!!Ujkj 


frLuaftlt Jljj j^Lul4 

!^Iaj IjJl^ fiMj u okjSft OjJjaj U»Aj£ *Uk£J( Jtjj <jl£ 
j^aJU IfjL okjVt ljL^j LaJj^ o-IuaVI (Aa UJ ljL^j ^Jbu 4^1 <jU tiUAJj 
(3*#' f :;'.' Alt) : jiluajj Jilalt AjA ^Uj yjAJt jjj^uJt jA J^-aJtj t^jL-U^U A-tuulL 

ljUj ^j-a l tjjl Aj L^hji _) *La ^La-uilt (j-4 Jj ^j-uu t^ oi p£J <AliujJ 14^ <jkjVt 

I^jA ^£J (jfckj tA^Ja c$Alt) :Lk^ JlSj .[53 :Ak] 

.[6 :Lilt] (lAt*^ okj^t J«U $ :LU JlSj .[10 :ui>jlt] (Oj^ f&3 

lAAfiij A ajtec> A At n Uj^Aj c A^-4 IgJL <jkjVt 4&t i Atsij UL& ^jXa tjlaUj 
4&t ilA ^£kJ ^Lluu t^ja ^£J £)kkj) : cr^J ^LkiJt ^jk tuaJ jluUVt 

(A^jUJI ^Jaluij ^LkiJI ^ (jluUVI Ul tl$j (jSl^j ^.LluiIj lijk (j^ajVI ^ 
IjiaUa !Joia A-LjjbJ) SjS jA A-^ajj ^aJIj t(jt^4 JS ^j- 4 (j^»b ^^Ua-i Jal^a AjV 
l>4 JjC' V) l g 2 ajA j Vj ^ jj l^ ^AajjJI A-4*i| A-axjJI d4A 

IlAAAAj 
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(24) c_^JI — QjljuuJ 1 5 uljiUI v_sv9 v_svjcxlaJI jb«ic\iJ clc 9 _«ju 9 jo 



cLoaJI ^ 3 ^ ul9 dJUjJ I Igj &IoJu v_soJI oljjjoJI ,jjo jjJlS U l cLoaJI Julj _Xj 2 _gj 

ol-XiiS ^j-c cl^jU u b\ w yo\ v_5v^9 Space Sickness "cLoiJI ^IjjoI" ^svjoouuu ^I^joU u9jLz>j 
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(24) c_p*JI — cCljuJ^ oljiUI v_sv9 v_svjcxlaJI jt>iC\U cLC9_«ju9jo 


yS^S-o !ob*jl ^Sl v_5v^9 />Lu uuS ^jsu M ULjuuuI ul j9-^j .cijuJoj^l cUji>L>JI cLcxaj 

U9_*juc%j Jii> cuJL^r^ />Lu cLq-gJI sSJulj Jc^I Ca-l> 6j^xi\ v_svS Jl£_jujuoJI 

^CUjiibJI CUxSiiu v_SV^JO 


l— lluoj g.Luafl]l IJjaj ujt&ilt ( x_Jalu jj <jJ jlmjVt (jU t ,yJ ^baiaJI J^jjj 

JjUfc't J-ufljj ^ (Jjlkj SjJaaJt Aujjii) 4juiiV) £f* 

JjIaj (j^S (jj£xuu <jl2 CJ JUiUj 4(jLuujVt -ijf' L^Lkil 

U) :^Ujj djLj JpJI JjS uflSj-4lt lift ^ Ujjj JbujVt 

V (jibjVtj jUa^t tjiAla <jt ATtnl iAit <j] o^Vtj o^Jt J-uJua 

.[34-33 (jUliS U£ij fVt £bl * (jUaiuLi Vj 0j^2is 


^luaiil ±j\j jL) Ujjf' 1961 iLa laAS 4 -axjj (jLuajVt \ Aj A&J 

Aajja jxj dJjj (»Uaa <_£>« Jjl Gherman Titov 

^ auJIj (jk ij±i£ CiUl^iwalj j.LaC’J <U ‘~'j^ .as- Lui 25 Sj^J u^iVI 

.dJj Jjfr CiU^aJalj &)S2\j 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjoJ^JI jb*ic\U clc9_«ju9jo 



u^IjjoU s-»L^u cUu-Oj\JI <3lbj c L>9>> SjSzjou uLuuu\JI u[ IcLcxJLsdl J^iij 

,jjo cLjJj\I| i-S>J9 JjLitj v_ 5 \jJ I jj £ u ]\ cUjjL> cOjJ v'lzaj Lo J3I3 <j9-aJI j^sJLc cLaoJI 
QjJLJL> CjljuUlJ £ La_juJ I J-L^IU Clil Jj 9 I cJL> v_5 v3 ^1^9 ^JJUL> 1|9 tj 9 -XJ L^J 1^9 

! JjziJU j9^*uuuuo cuL$9 


Ljjlt Cjbl^kJat 

LjtjluiVt duA Ljjjiouat jA f Ubiil AjI; Aj ljL^j cjt^Jaual Jjt <j] 

c-lxuuj g.Lua&Il ^JUibj c4_JLA*uJt lj(jLuiV t ^ (Jjxlt Spirit 

Jjj*a T\W (jiujdui) AjL^I j£ dj^j jU (jduAj LJjIt 4 -uuIai uJb^t 

Ljjdi (jLuJj 4 JIa Aj-uu d^Aj (jJVt <j^ 

MAjii Ljjlt 4*uut^ Ci^Ixualj 
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(24) — QJljuuJ 1 5 uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc 9 _«ju 9 jo 


j±£ J£uij OJb^t (j\y& ASIa (j-a ^bu ^uu^Jl (j\ *bLVt JjAjJ 

JjUj (jjluaij frluaflj' Jljj 4 <jl . J*j2j (jLa (jlubVt Vj 

<j£uju jduAJ .LjLj^L-uaVtj (j-u-u-ubkV ) diA 1 t \\t~W SjJa-aII AjjJVI 

V jja-ula (jluijlS j^-S 4-uiiL SjJaIIj AjJIjj 4Jl£j <jJbjVt 

y?l 4 -ujjUaj 4j ^l^luu lAji^I ^jVt Aj>b]) ^LVt ^ 4 -uaIajj JjuL (jU djJj 

. Jj j-Jajil f j-4 ^iSUL Jaluu 


dl^jb (j^ajVI (ja JIa ^JIjuj tiSjLij S)*Jt ljj LLS uL^j 

A-LjjiJl ljIjJlUI diA l-lluu ja-uJ) j) jiuulb Aj-uit AJIaj (J-uaj AjU 

bbl tjilfli * A^ IjiJaS ^.LAuJI <j-* bb ^ Hkj£ :^Jbu J^5 j tAl 

liblal bAj . [1 5 — 14 'j^ x ^t] ( UJJJ" °“' A 3^ bjLudj) Ljjib 

! J3ju V :ajJ (j*\ Jlij (bjUfljt Ljj|*b) : JjJL Cn^ jjj£ <jjV 
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(24) zjz Jl — QjljuuJ 1^ uljiUI v_sv9 v_svjcxlaJI jb*iC\U cLC9_«ju9jo 


f = 

I Ju3^3 ILoLoj ^_ 9 JLc.I Jl 9 Lj 0U3 tLuuuoli LoMJb iSjj i-S9 J*JI 4_9\L&JI LoJulC 

qjjju ul^iiJI LJ <Jlz >3 jJlB j(UjUajl LojI I 3JUJ) i^jJUzj <*J$su ul^iiJI CLLC j+£. Lo 

. U jS juuLlC- <= ^S2Jj 1 _J-a-9 cUlqJI JuIj 0 I^J Lo Q 1 \ f> 


1^) (j\ Jj cua2p tuut; UI&Ia ^IUil L^HJ jjJj dj^j (jl^j »Luaft]l 

<jL (jd^S Cu£" Jli : g.Luaft]l *LUVI l£h 4 jXuu Ua^ ^Luaail Jtjj 

jA j SUl lyiU Ail$j ^ ^LUaS) Jtjj A^t <jt UT qa jjAj ^Uil 

4-j£jluit Sps AJUJ <Jj) 4 -aLaI ^JX J Aj A^Iu 4 (j|)3 AjaS^a 

(jjVt <J£ JjauiUH AAAJ <jU ^UJbj ! !&Aj SAjAJ^ AfrLuiIl dAA (jl 

4-uuIa J-4 4-ijIajJ) £j]a2ujj V SjA^a j^ajJ) ^LuuIa <jl$j e.luaA]l AjI; 

. J-A-uJt 


dAjAa A-laIc* ^ljUj 


U >uijj £A*Ji 1\ ±$jla1\ qa Kathleen Cullen Jjaj 

UijA <j-a ^ibdl djAj US] : ( jiajVt 4-ijjLa JjlSaj <j-a £jikj LaAjS' ^Uailt Aj]^ CjA^j 

(j^bjUj Giaj LaAjC' 41£ulaJ) CjA^jj 4 *Lij^ajJ)j 4 -jlauJ) LjUjijLAJt £-aJ J^LU 
. »Luaft]l (jibj-A jt (jLui-H l-llujj "^uaJl LjjLuallt" ^^Aj 

4ia^l]l aIa :oj4i^J J aLua] (j^ajVI IjaU' <jja 11 ^Uaiit Atjj US 4 
iU J JUAj l life I ljIAjj y' jjUil IAj (jiajVI 4 -jjjUi JjUaS ^jja UajjaJ ^4jVI 

\jj^uia ^jLuojU AjUiI 4 JUujVIj ^J^Vt (jaj jj-aj V U£B cJaalJlj ^Ajil ^j- 4 ^La 
Q^J)l\ tj\fi AI^ja JaIj jAj 4-ajj (J^ Jjjj OaJ j] 

. Uajj AUp ^A^li USj Jjaj U£ 4Uaj <jl ^j- 4 
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(24) — QJljuuJ 1 5 uljiUI v_sv9 v_svjcxlaJI jb«ic\iJ Jjj^SJI clc 9 _«ju 9 jo 


t^la <jjUj (jjl\ <^A ^Luafilt Aj]; L$j ^pJl <jil^Vl <jj : ^ 4 j^ Jj 122 j 

(J 4 J JjUdTiti (j\y& LJJ-U 1 <jV LJJ-U 1 ^ ^ 

AjISj fLuaAll « 1 j(j jJLuU ^JLiJtjJ c ^A*uiJ 1 A^dul^j ^-fljJl A^dul^ 

AjIj Aam^J ^iJl (jji\/>M^$\ (JjiAJ Ij-JilS' (j^bjVt O-UM U - * *^*31 (jj *J ^3 ^3 
j^Jl (j\ jAj ku*n Jjli J-a <j£Jj q -4 A_La£ (Jjjj-uuj LaJjS' tilljj t »Uaa]t 

(iSU A t j-uAill 4 -ujlSi JJJJ Ajt 2 Ujjit ^at^ul Lai Cj-Au 31 5 -ujl^i jjS! jjjj 

c^Lla ^ajj -Aju dJj QA Jjj ; L <j) jjJaluij (jiajVi j£ujj ^ill <jl jAj j^T j-at 

!!!aj 1 j jiuu AJIa wf i jj£iS »Luaft]l ^ Lai 


(CjiLiu A-aK JJjlLa Jl^&t 


\jl\ :UjS jam & AjujI JjS AijiL La Iaa (joul^ :ASil ^ ^^ILl^I Ua JIJ-uJIj 

jlalll £i<uu^ ^1 (j^Lu) c>* (lj^Lu) A^1$j ^LjUfljl ljj5Luj LajI 

. g.Luaft]t AjI ; ^jLujj Aaj^js ^IxaII dAA J£j cCulaPj ljxu 4S> jl ljjj^ j) 


»Luaft]l .IjI; l^jd jjUu ^jII Alaaifl AjL&^JIj cCaSIp! (CjSLLu) ^Jbua j-aj 
OJiit ^LusiJl Jljj CJ JHSLij t LLlui <j£^j Jjju (jdu-ab ^Qaj jjlulj (j^ajVl 
AaK ^JLjJLij ! ( jii! AS ^A^u^j (jl^j ^aAjjJLui ^j^Uj (j*a ljjt£- 

(j-a lAAj (jiajVl £jLk £jikj j-a t^j o*aj <^311 CaVLaJl l-lujUj ^CjjSLuu) 

.^Jbu 4^1 ljIj£ A A^g> 
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( 24 ) — QJljuuJ I ^ CiljiUI v_sv 9 v_svjcxlaJI jb«ic\iJ 4 £ 9 _«ju 9 jo 



v1»L>ijI3 clxxlc.3 olj^jJI ,jjj\Lo 3 oLjLiu3 ,jjo uLjuuu\JI pS v_s\^o IgJLob 

Aii <jjo /xC^JI l _sJLc3 I ^ ...cLa 9 o\JL$33 

< c Lcxs2jJI OJlq> j JlqJ J-g -9 uLx v_juljuuu cL^jU lpjoJdax>3 olloj 

^ 3 ^ J^-> bSjJI 4 jJ|)jLud J0I3 J 5 Vubb> LoJulC dJjLu ,Jpdl jJlqJ 3 

dljlll9 /xijj 4DI /xSJj> pLjoJI ,J-9 pS3jj$ pSj$*& jj-jua^ls /x5j3-^>3 clL cLos-iuuJIp 1313 ^ 

.[64 :> 9 lc] (o^oJli]l 03 3 jJl 
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(24) c_p%JI — QJljuuJI^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



<>J ifjl Ujj ^ UJJ^J L>^ ^ t # ij>* 1 1 j 

5JIa J-4 ^UI) SjAA]| I^jA] Lj)^Ul^](j LjU|$4^]| QA JJj£ yl Lj|^ U L-u(^ 

^ yiujdl ytuJVI y-a 0*^ jSSI jj-ual^uallj ui>^ uj cb ^IajuI 

! *t uaiil 


^jjjiluua yj£j u' 4 -aaAIj *4^1^! AaaAI dAA Aju U£pl Ja ^jaIj 

\j\j$ y2ajVl ijfck (j*A\ i&l) :^bu 4 Jj 5 Lr i*-A] U$i UaaJI Ja ?ybjSfl 

4&I <2SjIjuB ^j£jj 4&I >Hj CjLuLlt yA ^Sljjj yA>a i ^£jj*uaj *1 . ^IawuJIj 

Jli ta£ U] A£aj Cnj SUi ^A ylbjVI yl U£;Al JAj .[64 : (£)4-4]t*il 40 

:ui>i>]t] (OjAj^j ^ <3*4b l%* c*#t <3** c£^l) 

.[10 

£jIa yl Jjaaj ^ajJI dAA tllSjAi y-4 ljUU^VU 0’ I^CpI JA 

VI ^a^jil 4 JVI lAA lyifll^Vb ljL^jj Jj jjiSI IAAAAj lJj-ui y^ajVI 

yl c 4 j A^uij yl tdjiuy yl Ua y y 

j£ y4>^l A SSaj yLuijVI lAA AjAlaj La j£S tlnl^ 4&I tg-AJul yjK ^ju Ifjj 
JjjLuflil IjljU 4&t Dj-ujj *<^1 £• l^>lkl IjljU IaK y^uoll yl uL£ Ja^^Uj 
*LuuAj ^xliaj yluJVI y*Jj 4 jjj£ AHj jj£j 4jaVI lAA 4&I yAaj ^l-^Ail y-Sj 
O^ ^lj) I^Uj JjSj tilliij Vj A*J V yjit ful\ & A^J .V^j IaAAC' 

...[34 :^Al^]] (JUS oUojVI o] Uj^^I V 4il Aaxj IjAju jIj djiulUA U 

.yj^IUJI LJj 4J0 AaaJI yl Uljf'A yklj ... ^-uajj Aa^JI ^ ^ill 


85 


(24) — <3JljujJI 9 uljiUI v_sv9 v_svjcxlaJI jb«ic\iJ J-c^SJI 4^9 _«ju9jo 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 


^4313 



jjo& 4juj1 JjS (^yil\ 4j $.1^ La Jj.lufl S 4-L4k> JpUL^ jjjj ^jj J£ 

. . . IjAIS JL^a ^jjit e.LaA*Jl 4J5L La d 4 & <j-aj tUjS 
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(24) — QJljuuJ 1 5 uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc 9 _«ju 9 jo 



ljjI££ 4 A-laIjlII J^jUL^JI Jlaj jjLluuVt £u\£ Jjjj (j-aj 

4A-gJVI (j-a tgJI JjV)2l (jl\ jlala SjjIsIaH AJLj^yi SjtuaaJI 
(,^1a tgJ-aj Ajj jji\ SjLiaaJt ^ Ul !JJV>2I AJI j&j Poseidon AJVI 

ALj^j A^JVl Ajj^Ui 4*j^aJlj JUjJI AjJ JjS Loki >111 Ajj <jl IjjI £2 

Aj£ ^a-uiJt jUjV A-ui); jA LaKj 4Uudu jiaib A^uul; Jjj$ ^Luu <jLju \a i 

(JjjUH <jt£ ^III jjiatuVI d^A IjlaUS . ..Jl)l^l CjJ^j vilSj l— lu aj <jibjVI ljjjAI 

! I 4 J Jt? 

t ^ £ 

jij 4^iuuj Aul^ 4&I ( j-L^ ,U\d Uij^uy uii£ (jl^l J ufljjlalt &JA ^ 

|jA (jl£ ji 4<jl^ll Uilt (J-a jA h4^4 (j\ (JA (JjZ&UlA \\j AjS'Jj La 

<jl Jjjj La.hC' h.4^4 jU ^Agj ^iujUilj ^-aIaJI Jjlfliait <jl3 4 frl^jVI 

(jAji\ iilli ;(J J ^Iji^l C/UjljUll! J.luXait olsn JJX^' cp 

lu^4 (jt ^1 4^jl>aH 4 ^j jjLLuuVt aiA (j- 4 Uj-i a^J J^.2 4jjIaLuuVI tiii3 jA 

?^Uj 4&I Ai£ ^j- 4 ^l^bj AjUaJI 

SAjAa> LjliLuu£l 


<jl <jAj VI A^jVn aLaixil £> A-laIxJI ljLuu(;A1( ja (jjjjS ^j- 4 J^SI Aju 

C5^ JjVjll ob 6 ^dl 0- 4 1^ (J^jLujI V JjVjll ^Ulj AiiLuJI jJaluuVI 


.^-alaJI lA^-uiflj IgJj 4 I^jLlujI tgjj 4 IgJ 4 AIL^j Aja^Ijja SjAUs 


^JjVI (j-uLJaJI A^K ij Aj-vUi A\ ( j ^ajVI cjILL cjl^kual jA ALLuujj 
Ajuj^JI A-lIUJI Ajjl>aJI J^aJI ljIjUj LjUI^JouaVI diA 4 A-ul^lj 

A ijlgJt JajLua]| l-lluujj 4 A-iJajVI SjJuaII ^111 A-ul^l U^jVI Ajjlai A-a^iil 
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( 24 ) c_p%JI — PJljuuJI^ CiljiUI v_svS v_svjcxlaJI jb«iC\iJ cLC 9 _«ju 9 jo 



LjULklt IjaLuaIS ljU A iLJaH diA 

lu l^uaju t^tdk^tj 

Aiuu ^iiVt ^ 5^4 ^lla ua&luaj Jaluull <j) £.L&lxJt ail 

w lgji£jj a^jj Vj jl^luuL ^3^ c>ajVt ljULL <jt Lu^jI Ij^jj tA-xuaLoi) 

. JjU J£uij JjV^l 1 $j2 Aaja Al^jja J-uaj L5 1^ 

4ulfr -JaiJaJt Sj3 Jbjj d <luu ^ j2j Laaj& jjjj J]3^1 CjjJa Aull (JJ^ luuj 

^U^jVt AjaW A^jTi ^ JjV)lt <illa£ t^jaSLj £jaJt a^Il J-uflj 

.^jj£it ol^' ^ taAj tAJl^-a V ^al£ J£$l\ (jjj 


oljl^kL-ol L^JL>b v_sv 3 j/xi^uo /slkbub J9-XJ9 cu^Luj 9 cU^lft 9_JuJ v_soJI v&j ^ I ojlq> 
sSjJI />9 jJI <±JU v_svj1j v^9_«jj 9 t<jjojJI j9>o §jo obljJa*o\JI o_x£>9 <_XjJuuJ ub%j»fl}9 
,jjo L^JL>I_Xj lo v_sviiij ^9 _*jj 9 <L^Jb^jl v^^JLiL^jo v_sx 9 ^J^sljuJJj^ Jj\JjJI dpS cUS JuLaJju 

.CLl^jJLo j 9 J^jZ 59 Oj^jZUuO pjzo 
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(24) c_p*JI — QjljuuJ 1^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 




4-ilT 

t Jl£j V Aiji^ <jj£j 4djte oj£j J£ 

A^jVi jt (.(jZ&ui lg-ua*j 4 _lu3jV) JjVpt 4 ajjj JjVjit CjJ^j j 

.4-jjjjJt ujjUjit Jla *Lj*uuJt LjUatuuii A^jTi j! o^i>^ 

JjAjj t4-4jb 4J1 a ^ <jAj 4gj4 i \4 o) 

O-ajV' difc 4&t i2d .(jijVt ^ djJoJ Aajjjj JjV)lt <j] *Ia1jl11 

oj-^' life VjJj (jb^luuL j.1ajj AjAj Loj 

.(jijVI j^ia SLaJt VuaiIj 4JLSJ J£ JjVjit Ljlla 

(ja J£l) (jiajVl jiail 4-Luu]b 4 jLi3j 4oJajV' SjJuiSt <jt Ljlujj^t Jjj buL 
^jju ^\jl^\ (jA 4 £>ja2*a (j& Sjli^ dl& ^Q^ajVt jiaS o* 41 aIL 

4ili£ jjS! jja*ufl]l o' iaJ ^jiajVt o^b U^jJj IaKj tSjl^ 4-jj1j 4jlJa 

JjVjlij U^i^t 4ijU JajLia o^ajSft cjlab o' L$' ‘o-^' Sji^j 

!(j^a j^U o'- 4 ' ljLaLa^ V) 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



jj>\ v_sv-2>jl £9-^ >£-ku9 u&j^\ ^Jcljuj <jjo ^JaiLoJ v_sJaJoi*J /xjujj 

t JlJ lii^AJ I clqJoJuo JulC <j-^ 9 JLII <jjJl& ^jJI sS^ 9 j cuJLcxsJI OJl& ul tjl^oJLjujb 

^|^J\J| q5jJ> u| ->oJuo JljJj JijJj ^jJLc ^1^3 tdUi> cUfcjJLi cLy^j\JI oWI CJjL 2 *J 3 
CJ393 <(^ 3 ^ sSjJI 3^3) J^sj ‘^JCxJd^ cul v_ 5 v 9 uIjJlII clJI jL^jI _X 9 b^JuoJ3 

luIjijJI J$jj Cjl93 1#j /xJb: Jl>\J <jib /J OJL &3 t(b3>b:>Juo ^^ 3 ) 

JoA^aSI £* li ClAJ A_Lu3jVi LjlSV^Vt 

t^jj AjLujlII A-xuajVt lj(3^J( ^jjj^Lg 4_i3 CjJajj ^ajb Jiuu jIja g^lS <j] 

Ci^j IaA^I Jsj^aH P ti ^ <jLuajt (jt^jJ ^jlxujj L*Aj£> ^jSJ j 

<ja Sjjj£ ljLa£ jij ^Jj Ua L-ijL ^ ^^Ua ^Ujj) 

.^^Ua Jiuu il*l\ 

jj-uojj A t\ ^Jxuj ^jj ^JLuaj 4 JjU Aaja *IaH <ja Aja£J) dJA 

ASUaJt <ja S^u£ A_la£j <1a^a uj^ JjMIjj As^ujj 

cBjaJa SjJL Aj^uaji ^^iaLuuit ^Jj (jA*.j\l\ jIJjaI ^ja I^L^ja) 
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(24) c_p%JI — cUjuJb uljiUI v_svS v_svjoJaJI jb*iC\U cLC9_«ju9jo 



(jk 2004 U£ tuiVV I ljIIa AlL^ua eJfelj jSj "^Uj-ujj Jiui 

Jaj^ol! £lS ljj-us J!)3j 


AJIulaIIj (j^LaVI j^£ll Ljj^ualuu JjV)l! <jt dXuuj (jjj^jjj s-IaIaII JjJLj 

jl jjI! ^ ^(j-u4 ^IjlV! lj23jj (j\ A \^aj V AJV iJaSS lj£j Alluua 

^i/n tiliiij t *^ui J£ jjli 431! <jt i&u (jj^iu^ lUllj !.l£A (, jslA\ 

<j! Halil) :Jl2i Ljlixll i JA Uji^ Cip. t^Jbu 4311 £j-*U VI IIaIp 

^ ^ ^SA )j± i V 1 *atk JajjJj jl £11 C^lk Ou 

Ij4 - -.3 V ? ;M Laj kti _jfl Jl! 4j*a iL-all ^ ^ L& ^ \)*J 

*[68~ 67 : ^l>uuVI] (l*j " Aj ^£l 


JaI <jlj tL^t^aif ujjIja tgJ A_Luajl jHjl! Jj^jl A^ualj Sjtuil ^ij£ll <j^ill liA 
ObSM AjC* U liAj tj^T £3! Cj^j J^ljL jl t iuiL (jl <j£aj ^IjlVI d^A 

jl JJl^l 0) fi^l *L*1*1I .(Jill <4*i^ ^ cjl :^bu AljL 

6<— u!ja jjII <jl ^1 cAjw-bjVI jHjlVI cjitjA jl uijlal ±i& UjIj GIxj ljLuAI! 

.(Jill wil^i :A1$2 j AjLSaII oiA ^11 (jJaII jLil ljL£ \j\a\H 

AljS (JjjUI! (Jjaj Sjjj£ ^IjaI Qn ^Uj^IS! ijAUa ^11 SjLil dllA 4 lllj£ 
<ja (JjjJa ^JLj J^-S t ^jJa^ l i ^£ljiu£ jujll <Ja ^£11 :^lbu 

&4A UC' 4ju! Ail VI A ajfoc> A^jlLs ll4j£! ji ^Jbu 4311 (jl djilj 4311 lj!^ 

?LLd!^l ^Aj jlSakV! 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb«ic\iJ clc9_«ju9jo 


Active Volcanoes. Plate tectonics, and the Fling ot Fire 



Eurasian Plate 


ausGSl 


^bLuo ul jCLobj\J| ^It^Jdl iJJl^bl Jjucxj :>9_juj\JI j/dlsdl cj Qjy> Jjuoj /x jujj 

jLjujI Lo I XQ ^3 OJl£> ^juI^ ._^ JLc jjJ ^jS\ jJ\$ oLqJLajJuJ^ uLajlOsJ] 

Lj>9J9jJ*JI cJl^9 iOj^^JI jJuzjjo .(>JI vuU> /x£j uuuaiu ul /xUuolsI) :cJ9ijj uljjdl cuJI 

.cuSu^l 


?Jbjj Ja : JjVjit jjp 

^4 jl^aluuL JtJjj 1 ^j>1uij JjVjit (jl -l£jj ^LaAxJt 4&1 

V Jiuu JjVjii 4 j£ jj£j ^j-dl uaj*u4 

ljL^LC' (jA <jt La±i£* ^£Ludtj 4-ilc- j^ouH 4-s Ujj^I La tiAj 

.JjVjlt j&S J 

V t^A ^j£Jj ji 41s I j JjV)2t <jlj -l£ju ^Loixii (J^AJ (jt 

Vj Cj±^j JjVjit (jJJ^La uj <jV cLlaIC' A-ai^ jlA^-s 

(jA UJJ Lu3 Cj±^J Aijjf' JjVj ^UA a .>ih^\ A \\ \q\\* M (. J UaM l^J 
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(24) c_p%JI — PJljuuJ I ^ CiljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 


(jh jla jL£ uait (jjjujV Jl4j ^ SjL^ jUll Ai i^j 

cj±^j ^JUit (jk JjVjit aj^jl 90 ob 
7.9 7 £jiP^ JJJIj 17 1900 ^ il* 

Ajt$J vUi£- JjSjJ 4 Luj5j j£ iilljj iLjUhjJ 8 (J-4 Jj£l t±^ L.j-UC* 

4^1^ J£ JJ& ^ SjLjj (jjiaj jl^luuL J^uu UjJ L^jijj^J) 

8000 JjVjil (JjjL^ ljUIaj jjJaj l-uxjjj SjUjII dJA Ja (J?j^ V UiSlj 

^ A_JLJL^ SjLJ ^4^ H 4 (^*^ C5^ JJ^O^ ^fra^a 


^ll\ A-xuajVt JJ& USGS Aj^j^VI AJI$j jGfljj 

Jxuuj ^ jij (jV) A \j>^n Jt)]j jla^l (jllj hjaS^a S Jju 

AjL^VI aJI£j lkja) 830000 j^l 1556 

.(USGS 
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(24) c><JI — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_«ju9jo 



[ jjo> 9 J jlcLj <>c £ub ^j^uJI Ijl& .odj 3 \jjuS *JiI >3 1964 />lc J l>Jj 

Lq_jlaJU j^jjO L^d> /X^£l9Ju3 /X^J3j^ 3 ijjjLJI ^ j IjuUU ( _^ \J| Jl£_juJLoJI I X.6) 

i^jJUzj J 9 JU <cU>LjLII jo$j Jl&LJjuo ,jjo /Jdcl Jl£_aJuuoj Jl^jJuuoJI IJu 3^ b^Sju Iojj 3 <u zbj\JI 

l_SjJI t qJLjuJuJ IS .[44 .^3] b-JLc _ < j_juLC> vlJUi) LcljwJuJ ^Dj\} ^J^SLjuJJ JO 3-|) 

./xJLd CUJI3 £ juuJJO j-juJC^joJ I UJuLJI ^LobjjJl JOQ J 
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(24) c_p%JI — PJljuuJI^ CiljiUI v_svS v_svjcxlaJI jb*iC\U cLC9_«ju9jo 




\LrLd> IjLo^ '»_qJL> 3 1 1906 />Lc <^JU ^>3 ^SLajul^juuuIjS o Ljuu k-jjjho uSjJI jjojloJI JIjJjJI 

l Lo ljLd>9 jCU^oj\J| ^l9J\JI v_jkJ l9^> -X^l v-Sv-9 <j»C ^uu JljJjJI ljLfi> .0clj9 

: 6 j 9 jzJI j-L£UO S^GhJI <JLjuUL>J ul /5JJU0L9I) I^jJLszj qJ$SU uIjJlII CUuO 

.b^pJI clc 9 _»jj 9 joJ I 


aJAj ; jjjA 20 <j-a Jit 1 g " aj°l 4_uj^ CilJJjj Jt)Ij J£ <jl *Lai*Ji uluu£l 

S^£^a tilUA (jjj . CjUIjjaJI (jl a*j l^jLAmj Lajj t^jLuiaVl l$* a^n V CilJJjlSl 

t^lxj <Uji sjLij li$J cCH Ljjjj taj^uaj Cjj^ait <jjjj JjV^t <jjj 
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(24) cjjaJI — PJljujJ 1 3 CiljiUI v_sv9 v_svjcxlaJI jb*ic\U clc 9 _«ju 9 jo 



* I 4 J U oUujVI Jllj * JiajVl i>ajVi ^j l^l) 

.[4-1 rfcjljfl] 


tSjji JS 4 IjdlSIj AjjIS^JI ^a^W <ja IIlui (j^ajVI <jl (Jj& 

Jtfjl (ja IgULLj La lJIajj idiuaii lgj£ Jluu Al^j-a ^Jl J-uaj 

tg-Ag.&j jS lH£Jj lg-Ag.&j V Ajjj^aJI LjbJjjIt jJ-uajj {AL5 j SjIaa) 

UjUli CjA^j * IgJ La <jL VI -^Lu 4 J 3 S Jjiij 64-aUalt fkjj 

.[4-3 :Ai)ljM] 


^ UliJI ^ JI)J^I CjjAa (J ^ (j^bjVI ^1 4 jjj*a]| CjIjJjHH <jj| 

^la^VI Cfi> U5ja> UHC' ^buj <iSjL£ JpJI ^»>l£ ^jLa <jUjjj 

^a ilajj L-iyuj jL-UVI <jl t Aj LjJ^UlwM ^ill <jibjVI 4-aUfc]! ^jj 

.(IgJ La (jt-LUVI jbj) : Jjajj 'M 

Aj-usjVI CjV^J] AajT^ SjLuij 

Sjluij t[ 6~5 :CjU^LUt] (Aij|>]| 1 4 * * Aa^I^I ua^jj i^bu JjL 

<jJbjVI 0^ JWj Laii^ Ia£^ iS J jj-oH CjI^Ij Aj - uajVI ^SJ 

Lai^ <jT^]| <jU tillilj jl 4 ju^]j ljI)A I^jujj tu&u u&ajjjj JIL^j 

dAA UJ^ A-laIC' ALiiL^ ^VuaiI 4-aUft]) ^jj Ci^VLai A&JL^ ££ Uj±*. 

A 1 LSjjjj ULojI Jbjj2 Lai A-luoIL (jT^I ^Lij ASjA^JI 

^I^aIIj ^JLuflil J-a*JI (jk ^jLuu] t^jjil LH3 JIjaI jjaolIA JIa-oII JjjULaJI 
<j£ Uj±^j LaJj^ US I^aujjj ^2]| 0 X ^1 cil-iAl A^l lifcj i^JLu 4^1 ^-Sl fj^lSIj 

.AiljAlj A^UaII ^jj 
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(24) — QJljuuJ 1 5 uljiUI v_sv9 v_svjcxlaJI jb«ic\iJ clc 9 _«ju 9 jo 


Jt)HAVt (jl\ Sjtuut 4^ Vi diA (jk .[4 r^jtSij])] (lij <jibjVt CiaJ tit) : Luaji JjSjj 

S^SIula Cluo] <jibjVt <jt ^.Ldlxil j£jjj ^^LaUa]) ^jj (j^aj^U Ci^yua ^i]) LJLuaJi 
(. j uaij (j^ajVI LjlS-Ja LjLj^kJat 3 jLsj ^]] jj-uuj £-la^ <jtj c JjV-SaV i 

.jijVI ^ia^u ljaj A-JUi( SjIpJjj JjlgJt JdLuail 

u^i^b J JVjJt 

S-LaIa]) J-LJUJ cA-ilVi (J-oiL J-03U lA^vlSi Jt}])]) (JAJ 4jLjJ 4jfcl£r (ilUfe 

ljLa£ (jiajVt ^ilt fr\SjA\ Cjj^ ujjS t^utj- 4 JjV}]) o^su ^jjit 

: <j^]jij <iSii]j 4 3 ^ua 1 a]| ^A^Jt (j- 4 3^u£ 

.Such earthquakes can be an early warning of volcanic eruptions 

.*Ljl^)Jt Ljj;jil] j£la jtiJt AjIIaj ^ JjVjit (jt (j\ 

4_i£j_ 1a jja^ua (j^ajVt La <jjjj Jt}])]t (jAj Ait tiSjij U& ^j-a 

(J^flAJU l A^ ^UflAJ (Ja1Aax1\ (JJjlfc tj^V' U^' ‘U^lw if ^ 

<j-&J <b^jL»]| tfi) Ig-SLfijl o^/il £l>i] j»J Vji JI&JI (^ic. .iSU 

cJjb tj]) JjiL t((_K3jVI jJaui ( j\C’ (jA <J5j!j 4lu!j 

.[2-1 :^M] (l$M JbjVl C±M * l*JI& JbjVl 

(jjJ 4i>lfr Jjajj Jjjj ^aj f]xi <jl£ uiflj (j) i>V UAj 

jxS AJLSaJt di& ?Jt)]j]t L-Jk' (jijVt ^^Ilt Sj^aloJt ^aaJI <jjjj Jt)]j]t 

r tjiVt ^ CjUj-uu]) Ij^lutj Jl^t ^Jt \j1jj IaAaC' V) ^LaIa]) 

jj^/att qa 4Jj U> ljUaS Ajjiit JjVj]) l-uu4J ^ilt LjjjU^jVtj ^Lx^ajVt 
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(24) — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb«ic\iJ clc9_«ju9jo 


:^Jbu JjSj 4A-4UAK ^ jj (j^aj Luxsl 4 aifc <jT^iit aa! 

jjjU .[4-3 :jjULuuVt] lgj£ U cJUtj * u^JVt i^ij) 

£t$JV! j^T jajlLs j( 6<jrfbjV! Jl-iLab JjV)2t 4^-uatj SjUii) 

. J-LolS) lift AyTn Ig-Lktij La ^Ultj t A-iLajVt 



jjjj oloiLttJI jJjjo ^jJiS ul ^I^JI v_sv9 oblj.la*ol ^uLJI _X^\J Oj^j& 

hjj A93 Ju 2>j\JI ^jJI oJLaiJI Oj^UuoJI ^SJu ^jJI lS:>9j cU-^j^ I ^ I^J^I 

^ 3^1 cJjJj LI) i^jJLszj cJ 9 jL» l*JlsftJ ^l>>| ch-^9 JI>J>JI AJj^JI uljJjJI 

.[12 :cJ>J>JI] (L^JUjT <>$1 oSsila * l*Jl jjj 
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(24) — cUjuJb I v_sv9 v_svjoJLsdl jb*ic\U clc9_«ju9jo 




! JjVjJt AAJ cg$*j oL*M 


(jA \ mai ^ixll jjKj UK (j£Jj tgJ -Ixj V ^Uj 4&t ljLK SjjK ljLI 

UiJjt ji) i^Uj Jj 2 j JlUit Jxujj bjjlt S>b 


Igjj^ £jUaVt <21 Ijj 4&t Aj-uU (jr* UUuU 2 Jlk ait 

ub^' ls* ^ : J'i^b -[21 (ojj^j ^xJ l 


jiuu (j 4 Ajis* CiSjj bl2 Jj^II Ajjj^Jj SjS (j^Ail Jaxj ^JlIIj 

?J5*J j) ^AuU Jj^Jt (Jjfcj cAj) A-buU (J-^ £ A^JJ 


^k j) (jiajVt Aj cjlLs Jt £jl-UJt 4 j iSt^S 6t bb) ^bu Jjaj 


(J&aj uiKS cLjjji 4 ajU< t\ AjVI a A& .[31 :AfjJt] (buAX J5$l 4& ^ 

(jijVt ^JaL (j\ uiKj tl^KUi qa jj-uuj JU^Jt Jjl^j (jl <jlj£il 

uJaUj (j) (jb^il (j^aj t Qj<j l^Ja^ *« ^jaAjj 


ljIjT jt a£ ^bu 4^1 (jKj Jo^vU jjaIII (ja ^ (ta5 -Ui AjVi d U UUlj U bt 
JU UUj ! IgJj)^ aaj ^jjaIIj JUxllj <jiajVt (j£ij j-uuil <j^j aaj V Ax! AjIK 
IgJaalij Sj^Vt (j^ij tl$j (Jjoxj Vj Ig-XA^uu Vj ^H!l Ajj ljUjjjJI 

ljL (j^ l£j& Cixjj (jt LnlC' ^i/tj AjjIj Ajl! ^ AUK < U! tgJUuuj 

(IgJtalt ^ :^buj <iljLu c3^' AjUIuuVI 

.[24 


O^AJ ^1 AxUl (Jjaj J : 4 ll trl^j ^ Jj^' u' 

4 .m£llLaJl AiiJ) (Jj * J t JUxil Jj< n~l°l (j^ J (j 4 .lV) ^)jJ) <Jjj»aj (j) 

UjSj (j- 4 Ului (JAjj J^-2 4Cjj(j£J( ^Jlfijj c lift L-ilij I^LUmIjj (j£aj ^1\ 

,^£>\ 43itj ?AjlU 1 ^IpJLuuV 
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( 24 ) cj^JI — QJljuuJ 1 3 uljiUI v_svjoJLszJ I jb«ic\iJ J-C% 5 JI cLC 9 _«ju 9 jo 


?ob^' *U^]jjkl dk ki^JI jA u 

Jjjj c j^jla j-al jA A-laIxJI J^likL IgJajjj A j ui 11 JpUikl (jp> ru.W <j| 

*cj w utt ^usyij ^ki) ajlL jjSxit uiLUj lui (jT^ui <ji 

ljULL i ^jjl\ LjUl^kuaVt ^il ujjlajjj tl^JjiALuuj JjVjil ok UJJ^ 
^jluuj Cn^ Jl)2j2l Ak GI^j ^Hl fjjjt Glij ^b jl .Is Vi <jJbjVI 

ok JajL o^jVI &k ukjjSj tAJkj OjL^ 4 J - 4 tgik^ La <jibjVI £jkj t^jijVI 
Ik (j! blLluG ^jl ^jV ^jaJI Ik k ^Jbu kl (jl LaSs t JjV)2l 

!?AJ ULk cAJk^a V Cj! 


ljIjT ^j-a AjT IAJGaj Ajykj t^jibjV I uiiij ^Ull £ IjJVI dk Jj^j <jU kk 
(jib h k It jAjS :^Jbu Jli uUilj kl >Ju (jl Ilk W */*J A-ajuj kl 
Jkl <jkij U^' (jkjj ^ (j*k LjVyull Ja <>J Ijlgilj <>kjj J* 4 b 
<jibjVI ^!i^l ^Aaj Aj\a**i .[3 ‘^^1] (ujj^^ CjU^ C 5 ^ 6 ] 

\±fal AajIa^ jl^VI *j-uu Lllkj (JAaaII Ik A ajIL JUkl fj-k AjIaCj 
AjVI kl ^11 UHiSj J^filil J^luuj S^-LA Lj|j>* AJ LjUT VI 4 ^A La ( Luk JAaaII 

.(Ojjifljj pjfil aU^ ilb ^ <jl) :AJ$2 j 

c^JLu kl ljUS A-xakJI JpUikl ok jk (j-A i fli^JI djk A-i^VI I 4 J UA (Jaj 
UJL Jbjjj t^JLuj AJK # ua ^olkil <jilkl Ia^j ULajI jIJjjj c Uk 4^1 A-a*j djk 

. A-a^ AJUij 4&I ljUU 




1- Earthquake Facts and Statistics, www.usgs.gov, 01 October 2007. 
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(24) — PJljujJ 1 3 ol^iUI v_svS v_svjcxlaJI jb«ic\iJ J-c%5JI clc 9 _wu 9 jo 


2- Earthquake, www.wikipedia.org. 

3- Historic Earthquakes and Earthquake Statistics: Where do earthquakes 
occur? USGS. 2006-08-14. 

4- Laura Conion, Earthquakes, Rourke, 1993 
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(24) zjtz dl — 1 3 ul^iUI v_svjoJaJI jl>ic\U ciccpjucjjo 


flsiiuijVl 



V lH£jj J£uu JIlij (j^ajVI <ji (J&J& JA 

Vtillj (Jl^ IjL&£ uiLJu£( LjJ^j lAA ?l^JLA«uy 
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(24) c^p%JI — PJljujJ 1 3 ul^iUI v_svS v_svjoJLsdl jbt^UJ clc^-juucjjo 



Ala-a) 4 ja!UJ1 Ji£. jljjfr lift " Earth Speaks ^l£u o^jVl" 

Ija ^jAjJs jljjxi) Ija jJjj UJa www.discovermagazine.com (i-iluuSVI 

Cj(jJjjJ) Clu oj£JI (jh Lujjjj e ( j £ i aldadl (jV t j^xSl 1 Jla ^ 


jj-ufljj <jlL ^aJ jlujyt (jH tbjiluu-a jJ $\ t^A (jli J JJJ <j-aj 

j-aVt t^A Jla UjiA ob^' O’ Vj cA_ijj-ua CjLLj j^luflj ^jl U^J^t o^ 


Sjiill Jaa 4&t (jb ojj-^ 4 *-^ lA j-ui£ tCjbVl ^ 

<jJbj}Uj IgJ Jlal <jtkj <^ Aj *U^aJt l^bu JjL . Cia 1£ j 2 


4Ji4j oj*^ bia^i JjSjj .[1 1 :CiL^] ((jjxjUa l Lnii tAjSl jt U: jla Ujj) 
(<jjj 1a baj jijVtj s-babult ^ Ci£b b* ) :^Aj££i 4&t (jl Jaj 

.[29 :u^t] 


*Ua U j£l IjIaI Jj 6 J^Vt t^A Ijjjiluuj fl ^AA^4 QJ^UAAaJI JtjSt U 3LAJ 

^jlj cbl i Cjr JLbb* ljj^j Cia1£j <jiajVt <jb t^Jbu 4&t ljU£ CJ i 

. *t£j (j^ajVI 

4JIL> >uu www.space.com ^Ui) ^ ^Liaai) jil>a ^ ja ! jl umjdlj 

(jjSJ) ,jl ULajjS AjlaIa (2h Jjjj djla jjmuSjjJI Jaj Jflj » Uu dl" 

t t$-£j Jliil ^Ua 31 JAajil A^jIu Ajjj^ lj(JJjj j.luflt 411 a Aj(4j 

<^Aj ^ babul) ^J1 c^luut £ :4jLbuJt AjVI ^ b*£ ^jb&lt Uj 4^ uflluuSVI I^Aj 
.[1 1 :ai^a] ((^Ua Udi till lAj<; jl IcjJa lill gij&j Jl2fl (jU.J 

olft (j) IjJaj <.Ld*il (2)1 Jj CilJJjj]) a JA UbZ& j<^i"5j V >«V) (j) 

(j-L-a <>c. IjJj I^a infrasound (jj>-d! ujJ JLaa2I ^ ^*>3 Cjbjjdl 

M^ Ujj djlu ( jIja ! I j»*j 2> tjAj 
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(24) zjz Jl — QJljuuJ 1 3 uljiUI v _ svjoJLszJ I jb«ic\iJ J-c%5JI clc9 _« ju9jo 


&a jSt 20 o-a jSt (jk LjLLiSt d Jja 

CjLLi]| di& tAj-uajVt lj(3^J(j JjVjit Cjj^ ^ AjLj 20 

. ^^-aUj-uuj^ SjIaaII ^IjaVI S^fcUa Cjj^ JjS Cjj±^ Jj£ IusjI 

tuiV^l ljUa <L^ua laAJj UuujjJjJ ^^Salj-uu 2004 ^aUj-uu]) ljjJs IaAjl2 

ljUIjj^JI 42j,V\ 4-Lft]( lj(Jjj AJikioJ) ^ja l_£1£J1 lajjA AjJL^J) dJJfc JjS 

^-a<uu LjUlj-iaJ) (jb S^Uail ^IaIxJI j-ui£j g Aajjjj ^j^jj jaJjj SjjI^aK 

. IgAA uiL^JJ LjIJJjHI di& 

* l£jfl jllpj) IaI la^j LjbJjilU uJal^jj ALaI) ^jt .AA3 

(jt lilJj (JA LJji'Vtj ! Lj|pAjL£Ji L-flVV *Ia]) JjC* J^uUJJJ LjUjjilt D -l£j U> 

JjJ-uU ^ji)j jluuVt l$AA<uU V A Jafl^lAil Ajj LjIJJjj]! J^UAJ 4-Ltili 

Aajj^ ljIjJjj Ig-S-UAJ 4jLl&1) ! I^ja (uL^IjaJI 

JjVjiU j^aII Ai^iluiV *Ia1*J1 ^uaj Ia tifcj tA^ua flaAA 
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(24) c^p%JI — PJljujJ 1 3 ul^iUI v_svS v_svjoJaJI jbt^UJ clc 9 _wj 9 jo 



cusi^JoJI 3I Jjl 9 cLiaiL>JuoJI cUJ ^ni\ ohv>jJI 0 Ju 5 > <=UJI jszuuj Jl&J 

^>3j JlqJ tulSj-JI Ipj ju^u-ul> v_5\jJI cuUaJuoJI <jjo olil9jj>JU Ijljul U3SLJ Jj\JjJI Jjuo 

Lol tL^JUb*J3 obijjJI 0 Jlq 3 gjcxjuuu 6j# j>L oUI9jJ5JI ^jJLszj cuJI 

OJl pj 3-s^-bl j^jjo cuioj jlpj> |jjo <j*SuOuu yoJ ^03?^ I X(fo (!jjlSlajoJI) oLjuuu\il 

IcdJI uL^huoS t JjVj}\ s o^l>JI 


J^uuj) tiljLu JlS J£ ja-uu ^Jbu 4&t <jt IjIaIj 

ljU* <iUj ^ Ix^aa ^ Uj CitjUbuJ) U 

UaAJJ <jt tiULuU ifXjl] D OJ^IUit LJJ Ls tills .[13 :Ajjl^it] 

.t LJJjS till] ^Ixlt 
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(24) c^p%JI — QJljuuJ 1 3 ul^iUI v_svS v_svjoJaJI jbt^UJ clc 9 _wj 9 jo 





idzLJuuSMI cdbzjo ^jJc /xJSuu ^jMt :oI$jl&j qJUlo - 

Earth Speaks in an Inaudible Voice, www.discovermagazine.com, 08.02.2007. 

fjjo ( Jju$ dJjLo i^sSlsJi /xJlsJi dLuduSi d^J> "joJSuU CS'-ZijhJi O^SJi" uifpSZJ oJIAjO -2 
/J_d) CjJlzv J S$ n_sO^SJi Csg^Ji uljuuuSjd dJjLo j$^uuuS$j+Ji .LuuJ>j+9 QjzjoL> 

jJOJLmjig c c UljuJ udi 380 OjjOl£ OlS LoJlLC LJqSJI Lpjdiol i^J\jdi Cbj$j^dl zisJoUi (_/-C /Jlsdi 

I&JlLC {CLLjuJ OqJLo U$SJi JJO^C &JU&I <_5Vt_>- U$SJi SJuoJ guLJi CJ^Ji ijLd) 

.'i_sJLdi EuijJi (_5v/c cLzlqJ! &9$jo ljJlc ds$s>$jo qJLqjJI . .jS^juidL i_$J$\Ji /x^soJi cj!ju 
http://www.space.com/scienceastronomy/big_bang_sound_040601.htmi 

lJLqS Old'S CsOpS cLoduuJi L jJi iS^JL^i / xj) \jJlsj oJpS J$j> jjUi jlojt -3 
.[11 :cjJLss] (fj^jOlb El/! EJb U>JS $i Lc$b LdJj uOjtfjg LpJ 
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(24) zjjz dl — 1 3 ul^idl v_svjoJaJI jbt^UJ clc^-juucjjo 


jUaJl (jc> 



Ja Lu Cu^ouaV JU^SI VjJ ?Luiic- JjjfiJ IaA Ja tJUjl b _J» JLaJl 

JL^l (jfr a ja l^ail JiaUL^ll aJ£j <_y*Jl a Laic- Jsu 
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(24) zjjz dl — 4j_*jjJ 1 3 ul^iUI v_svS v_svjoJaJI jbt^UJ clc^-juucjjo 



4 iViVi 4itj£ (j\ JUJt tj-uujJj o^jVt ^.IaIxJI ulu£ 

j-ujjj Sbt <j£ 3jLi^ <jl£j tj^jj t A _j ^ A t\ 

AjLJaJt (ji tLjl^aJaVt jt JtpAVb lg-5 ^li A-ubjVl 5 >uiaH ClluS (j^ajVi 
JaLuaJtj AjiUi) Sj|pJ( AajJ ljIj ^j- 4 4jLL <^A AjJajVt S^uJilt 

Aajj] J&\ jjjxjj UaLua jj£)j Sjt^ jiSi AuIIj MjLJa lg-ilj 
^-J A ^UA (jl^ LaLaj AjJIj AiLila (jLajJUj (jI^ujoj A-ullUj ^JjVi 4isJait 
ijp oL 22 ' ls^ cr^ ^bVi (j^aju JjalUl! *1*21 ^Ja-uu ji&j 

:JLaJI 

:Jaall] ^ki tjtgJj ^ <3^ <jl y^'jj c£jVt J* (j^j) 

.[15 

^ki liui Ukij ^ ii^j y^tjj c>ajSft ^ Ukij) -2 

.[31 :*U&I] 

6& ck*3 6^!iJ ^ (3*^j 13^ (3*^j okj^f' <3** 6^) : J^j 

.[61 :J-4iH] (13^^ cyj^t 

[7 : j] ( 5 ^ £jj 6 * ^ ^li 6 ^'jj ^ ^li liliiiA o^j^'j) _ 3 

(J&t ^ jUa ljI^uJI ja jju <^Aj Sialk 1^ VAl JUaJt L^i) “4 

.[88 ( jjixij Uj *L *£-ui 

.[14 :^4>JI] (!%-* tf£5 3 UaJI oSlSj ^UaJtj okjVl Oij 2 fjj) ~5 

LAuu£l V) ^Ixil lg o^"<j <*] JL^Jt 4f l jjSj LjLsVi diA 

ljjjAIj 4jw-bjVt Sj-uiSt l-s\jU*>S f <iSJj Vjij (jiajVt Qjjj 
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(24) — PJljujJ 1 3 ul^iUI v_svjcxlaJI jb«ic\iJ Jjj^SJI clc 9 _«ju 9 jo 


V uLaL Jiuu dj^jj Jj 4 jjIj CluoI JUaJl dAA <jt Lu 3 j 1 •JjVjil 

.^lijVLs 4 jLua o£ij 4 £IjA] 

jj&j ^A]) AjI^I) Ajju Aa. ^jl\ A-luu I^IjSj JUJ) J£ui <jl *1*1x11 Aaj AISa^ 

dj^jj (j^ajVI ^tjit <jl luaj) J£uJ| Cn^ *1*11 ^Ja-uu 

• U^jVI ^SjJl AA*jj *L^pJ) &AA tj-a-uul Allilj 4 AIajj HjaLma 

CjA^jj i i,j£j <JbaJ) AjaIxJI JjjULaJt (j^u Cj^oI) IaA ^ <jauau uflj^uu 

.4 JaAla 4 £Aj JpULaJ) d AA ul^' 

(jiajVt Ciliila 


IAAA& AA^jj Jj ljULiL OAlxjj <jjajV) Aaj ljj£ Jj) jA (jT^I 

:^V) J£uiil J*Uil cLjULila ^-uj 4J 



Athonosphoro 

jLcSrt 

t 


Lithosphere 

T 


/ 
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(24) c^psJI — PJljujJ 1 3 ol^iUI v_svjoJLszJ I jl>ic\U J_c%SJI cLC 9 _*ju<)jo 


v_svj 3>9 ciprjbdl L9 lu bj \ Jl OJl^J olajub ^>9^9 <j>+V OjiJLI v_sJLjuoj 

/>9S2 j LojI OAi 3>9 cLb95^JoxJI Ojbdl <jjo QuJ U cLo_*_b 9_o_bj cu^Dj\JI Oj-jJjlqJI 

oldJoJI o_\j 3 > uL 9 dJUjJ9 J_\id>9 lbaz> >iSl9 cL>9jJ9 bjl^ jJtSI cuJb cittjib ^lc. 
ib^\b .cu^oj\J| £|^J\JI OJl& CjuJlJ Jlodl ciiJl dJjJ 9 IqJuuj Cv_50kiJ cl>L>j ciprjbdl 
L^j»C9Ju) Oj-jJulqJI -1 ^5^9 tolajLb ^jljuj ^Jl u&jSi I oLo-ib U9joouuLaj /59JI cloJLsdl ul 
cLOxb -3 jO^jJaiUI Cjl^J v_ 5^JI j9i^JI ^La^b -2 j(olbjj^uoJI Oj-jJjLaJ^ cUjlaJI 
cuj>jbdl 0I9JJI ^Lado -6 Jl 50^\JI eLi^JI cLa^b -5 iL _sJLc\JI ^Ljj 9JI cLa^b -4 t- >j-ft_*jJ9JLjl 
ol jS§j ^_sJ Ls2j9 JjLj jpdl J99 Llq^9 .clJLoJI cuL>IjJI 0I9JJI oJuk -7 tcdJLuuJI 
g^JUU 1 qJL>’ l_SjJ . ^JLJUkjJ I 0I9JOSJJUJI JjuO oi Q k b ^jljuJ 
• I9 Cv_souj j^svJLc ol 19-oJ-^J ^>jo\JI J^Juij 

.[12 : JUkJI] (liL 


^Jio 

C<LsOuJ 


I <>99 0'I9 j cxjuj 
Ji IoU>l a 9 qJJl c 


(jiajV) Jtlxyi C^J S^a^IaI) 

<AjU iljJJ A_Lu3jVi Sjtffl LJAJ AjjJLlt 4-fjl^i) LjjjLlH L-LLuuJJ 

4 Jiuu» UL^t Jjjikl] Ij^z 1 a 1\ ^1 \ qa SjjjS ljLl 4 ^ jij 

• o^ 
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( 24 ) c>sJI — QJljuuJ 1 3 uIjiLlI v_svS v_svjoJLsdl jbt^UJ clc^-juucjjo 





jJuzaxJI «1980 />Lc jj 9^1 j t\bl^ ul^>j ,jjo ^SJuu Oj^^lIuo /xxxj> 

www.usqs.gov 


<jV UAXyoilj J-u£Luu L* * Ul^J IgJ L-LuiIIaSI (jtSLalt jU^JJ 

iljAiuiA i Ail^i jAj A-uiajVi SjAfli) 4Jjj-a jj£! jA 

JajfeJaii J a ^~j U^jVI ^ (jdujji-4]t Jjji) JI 4 c j£Luu> jj£* SjIC' UJ^J 

• U^jVt Ujb-^t J-a£ J-a*j tilSiSj tdp^ 4 AJJ ^it^Sat 4-ljljJt 
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(24) c^p%JI — QjljuuJ 1 3 ul^iUI v_svS v_svjoJaJI jbt^UJ clc 9 _wj 9 jo 




I Jlq} jju&j.s s 1994 cJa.6.JI _x^I L^jj^I 6jjuS ci&$s 

www.usqs.gov jj^^oJI AkuiuJI o-^LmJI -^>1 ol^JI 


: (Jjij ££ till (jiaJVl ^ i^iyi (j\ *1* uA\ (ji (ja :^bu JjJL 

JIa A_LuajV' S^uiAil Ljjia-uaj O' J'-aSa' ^-Sj SjLul) AjV' {jJ2£ .[16 

j-ju A-aK i\ :.j, A-aKI ^jxa!\ jA tiAj tiLuijj Ajj&uj 

jj^jj ljSj ( .; 1 Ljji&uaj O' cA-^uajV' ^bW' AiLAA 0^ LaLaj 

cAj-Aklt dj-ubu !Ja JySJ ob^' (IP) -J 2 ^' cf^ (Jjiu ^211 Au^ill JIa 
. A-laIaJI JjUaJi Ail ^4iHuuj ^JUj 4 ^' cj(i^ 0 -a IajAaj LaAj& 


JUaJt 


L_u£ ^ Ajulill A-LaIaJI Ljl%\h^alt Oa jii' ^-U^uOA Oj 

jkjVt ^ J2 aj J IS O' b^J *'-*i*Jt 0^ 
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(24) c^p%JI — PJljujJ 1 3 ul^iUI v_svjcxlaJI jb*ic\U J_c%SJI clc 9 _«ju 9 jo 



* bl^-a ^ :^Uj *Uj 2 j 4jfr Ujia. La |JAj tC4>LajL£21 

bUji Uji ifri Jj (jUjVii JUaJij) ul^' (J* .[7-6 :Lai] (ijtijf juJij 

^ CulaJl JjjJI (J^afr J-axj olLl; t^LLafr AjuJaj (j\ J£ui UlaU jlj 

•cAiVt 


4-41 



v_Sn3 CLoJoS^jO ^yDQSZJ CjuL> Hj&jS) I ^sv9 JJ 3 CU I ^jJLc I /> 9 jJI cLoJLsJI 

CjuuuJ ^jJLc Jjcx2j 3^,9 «iJJjJ3 ^Uj^I ^LiijJo) L^-Jb v_soJI ^LQ-JoJ^ cio2>j\JI Oj-jJjlqJI 

.Qju^j\i I olj^Jl3 Jj\JjJI >iSbs >i£J3 y>>kiakiiLAjj L^jL9 \J[3 «cu*oj\JI Oj-jJjlqJI 
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(24) zjjz dl — 1 3 ul^idl v_svS v_svjoJaJI jbt^UJ clc 9 _wj 9 jo 


JL*J! 4ju*n tiSJilj /tA^ jU.j ^J] JjLuj jii^j AjJajVt Sj-uiaII <jt 

*La]) M\y\\ (jA 4_iA£ Ujlusj La 1 Al2 . *La]) ^Jauu jALj 4jAj1^ JA£ I^jI^j 

a La]) lg-La ^ <j*ajij L-flj^u j jALj L-fl j^u 4JA£J) d AA <jlS 

a)^J) lift cijLuaJ a La]) ^j- 4 4 : xa£ ^jjj L-fl J*ji a La]) ^ (Jll\ *frl\ <jt 

A^J LJ^jjai ujl£a jIaHuu 100 a^ a La]) qa Luul£ UaA) )aIs .<j^jUJ) 

Ojj ^>^*1 ^ajk]) <ja£L AaI^J) UaA) )a)j 100 jA tgAjj (jt 

. a La]) 4itiSi ^j-a 41a]L 90 aJaJ) 4ilii£ <jls a!]a]j 90 jA aaL^J) )aa 

I^Aa 4AaJL 90 £>La]) Igjuuaj ^a] AjI^J) (jA 4Ja£J) dAA <jl2 )a£Aj 

jlaA) <jt£ d]i]j . I^jua 4Aa]Lj 1 0 jjajj A La]) ^Jxla AAaA (j^ajA^uu 

Sjja£J) CjA)jaJLs c-lluujj a LaJ) ^3 ULuaS' AAaj ^A]) IAjjA^ 4jAAaJ) JLaJ) 

.4 nfl^uil) (jUa^ l^J (J-uaj Vj 4-jjjja jj^ (j j£j jjA^J) dAA <jV <j&uA] 

^IAla La) tl^la SLdAa )^ V) V 4fljiK)) ^ U)>] ^p]) JUaJt (j) djA j UAj 
4jy]a 4itj£ ^j-A JS) Jj^J) 4iLi£ <jV Llijj t(jiajV) ^ ILla^ IaAaa Qj£^ Jj^J) 
dLla ^A]( 4 Liuj) jjj£ a^ ^J) 4jAjj c4-a]^ j-AajAa ^a]) •* LA ji) 

.Jxl^a]) 

u&) Ll ] a]j t^Luij]) 4JLL 4ili£ ^a 4Aa]L 85 -]) JjLaAj V Jj^]) 4ilj£ <jt 

lALLu^J) 4^jAL )a£Aj ! AjiaJ) 4jtJa,2i> LaLoj jALj ^JUSLj I^Aa 

jjA^ Jj^]) )A^J <jl2 4 jAa 5000 4frlfijjt Jja ^j) jJsjj LaAj^ 4A) qajjj 4-xuaLj]) 

. jAa 28000 (3^ti aAaj 
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(24) zjz Jl — 1 3 ul^iUI v_svS v_svjoJLsdl jL>ic\iJ J-p^SJI clc 9 _wu 9 jo 



O9JLIL9 jCUuuuLJI ^IftJjl o^- 0I9JU Ouooujj A93 j/JUJI Jjloj /xjuuj 

^Lojj\JI qlo. xjJQjUO t jjJoLuoJl ^ i\ J'j-U I O3-UI3 « c C£L£ji*LiuoJ I t qJoLjuCxJ t _^ \J | 

JLpr ^d-JuuJLuJ i_svj| ^j-juUU F «J^pdl .CLaJIszJI JLj^JI jj-juUU lS^LojJI O3JUI3 

jj Ju\l I JLpr ^lLjuulLjuu ^Jl 0 _9_pdl3 . v-_jJ\JI JLl> ,_J I jj^juju G I3 (L|\Lo^JI 

National Geophysical Data Center jju^oJI .li^ol 


Cil£uu [A±i& AJi c-u^jjj (ifcj cAj AJau^-aJl ^jiajVt Ail^£ t ftllkj Ait!l£ <j] 

iJju 4-xuajVt Jju tilljj AJLjlaj JLaJl 

tilljj tAj Ahj^ati SjU qa u&) SjU Ciyu/il 1&.11& 

[aa W*Vi *Uj! JLaJt SjjjSJI LjUj-uuit l-uuu 

Aill£ (jiajVt Ajjj * iViVi Ajjj Aj <ji ^ljjIuuj <jt ^jLIuuj (jjj 

(jiajVij (jl j-lju (jl Ail^ t ill Vi 
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(24) — PJljujJ 1 3 ul^iUI v_sv9 v_svjcxlaJI jLsicyj J_c%SJI clc 9 _«ju 9 jo 



JjLuut (jk JlfijVI JIa dlfc jAuu <jl LnlC' 4&\ *Laxjj Iaj)J U^lij t jaT 

j-ujjj lA.W^ *La 1 ( ^ t j\ 2 Tij <Jj-aj V 4 ^ 4JjjLaJ) ljjjjj J-aju 4 

4-AajVi SjASlI LJA-u-dV Sjjaj^a (J&j ^ JLaJ) diA <jt jlj . $.LaJ( ^Jau j 
diA Ciaj-uflV <<jijVt LjlS-Ja <j-a tgAj ^pl) 4JLikU 4-yj.uItj 4jL2j jjjju ^pltj 
lAiaj£ *LaJ) ^Jauu jj&j 4_uAa 4*La JIa lia 4 jL*A 4jL3jlt SjAaI) 

Sljl\ )JA (j\k *La 1) ,^J t J jj l£j£ Uly La Lli t jSluu Vj J-iajj 

. lAjl^iLuulj 4yjA>J! 4xkSll ljjjjj Jjaxauj JjIj-uJ) AjjI£.la Q±*{^ 4^uaa 


SjAiil g^uu V JUaU jjAa Jjaj ^jj" : Jaljit uijaJLs ^LaIxII Jjij 

SjAftl) dJA Cluj JUaJl <jV til 3 Jj tc-d&H j) ^LuijJ) 4Jyia <j*ajij <jt 4auajVi 
S jLa ^j-a u&t jjiaJl d J it SjLaj r Li jil 4JLJa Jjjjaj aJLla& jjjia lilllAJ I^jV 

.^Lijlt 


^ki iiAj ^tjj <jijSh ^ ^Uj JlS <illilj 

lAjSM Cajjj ^\ Jb^Jt d ub^' ^ .[15 :Jaolt] 

j2luu Igixajj 4 IJLuJt olfc 4 Jluut gj-uaj-Al) J2ilt CuL La£ LaLaj 


JbaJt *jAj 

SjAJill <jj] (jI^aIuuL JLaJt I^jla tiljajj djajj 4-AajVt <jt s-LaIaJI Cajj) 

jj^aj 4>^Mi lithosphere Lf AAS Jil\j ^plt iLlalt j-a 4aLajSM 

JjV)3t Ajia ^ 1 juaiTi 4£pJl diAj U-Olt 

c4_Lu3jVi (JAJ LjlAjUalli L-Aauy JLaJl fjAj i^pJl ^cjLL ^j-aj 

Uaj tjl^jVL (jLsJji! fjAjj tJLaJI ^jAj 1a (ilU^ 
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(24) 1 3 ul^iUI v_snjoJLszJ I jb«ic\iJ J-y%5JI clc 9 _«ju 9 jo 


LjUIi U 1 (JA^I LaJjC' ob^' ^ (J \VTi 

Cjja &L . i ij frUkil (jj ^ 2*1 .[3 :JC^ 1 ] (Vjtg-j'j ^ ci* 4 >j A$' (A' 

4 a Kit (Ia) ^-ju j Aj-uajVt ^tpVt JlJlal SPREAD 4 _aK 

l^Vu g-lS SLla .A-LjJs (jjj5j iilij JjS ^Tpll l^Luu ^pit 

.<luu j£ jl^jiuU 9 JjXAJ lil^l 



cJL> v_ 5 vS ^ I^J^i I 0JLfi>9 ^Ipl ^sJI cLoouuaiJuo cu.Joj^I b^LII ul JijJuJI Ijl& £u 2 > 9 j 
,J pdl J9J2J c 5 _L^ Jc*J _X 9 Lli 5>9 .Iju 5 > L09J ^jOL> ^JuoJu9 JlcLoJ Jljj\J9 «L^-aL> Juuo cLoJb 

oI3joJJI u-99J3^-P-^9 l-G-*? J^'9 3ip s^jJI 9 ^ 9 ) ‘J ^>9 >c 

.[3 IJlCjJI] jo^si J pl3\J dUi v_sv9 u| jL^Ul Jlill v_s^jjosj Qpul Ch^Bj 


LjUa^^il lj^j A-xuajVt Sj-uuaI! ^LoixJI t^V CaUa^LaJt p- 4 pjjj jSj 
J-uj^Luj J£uu J Ljjlfijj jt l^Jaau jHjiVt ^Lujj Sj-uiSit di& pJ^jj ljL£j 
jHjJVt ^Lu *Uj!j tcjUajA-oi) jU^t Ljjp- 4 jipit L-flVV AjL^ 
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( 24 ) zjz dl — 1 3 oljiUI v_sv 9 v_svjoJLszJ I jl>ic\U J_c%SJI clc9_«ju9jo 



ujLuagJ) qa Jiuuj Jjjjjj jfijpi o-a 5 jg ^ull 

.JLaJI ji 



JbsioJI £uuo9 JLoJI Jij>Jju 9 ^1^1 <&js> ul ul clxxlsdl J 9 JLJ nj+Ls> o jj jjoj 

\^jS Ji>9 ^j^l Juo i-SjJI 9^9) I^jJLszj ij[$j\l\ Jij>Jju 9 ,J^ 9 JuuJ oLuoJI />Lol 

■(TO v_$V_yjl 9 j 


db& Jxflj (j\ jj'Wiati jjkjit o^ ^Jbuj djLu Ujj UjJAi LijT j^Jjj Iajjj 

<j' <ja UJjj o' o^aj V * A<v ^ difc o' La£a 

5 Jjjj 0-4 ^CjJ' j 0-4 lj(^' ljIIoj j-i£' lg£ ji *UIt J aL ua 

L-flj-uu 4 &' Lj'bf' to^iu^' ojj^Lg l^Jaluu JjUjj o' V) *la]' 

AJ U * ^S'ji uj'b& o] * jj)>Aiati jaal'j) :^Jbu Jj5j d Jjj oij jL 

.[8—6 :jjlalt] tilJ 6* 
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( 24 ) zjjz JI — 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U clc9_wu9jo 




dlL^ ub iSjjg «J*\LaJI Jijuuu v_svjJI cIxj^Ljuj^I ^ I^J\J I j$Jeu 6j^> 

OJL &3 \L^ujo \ aj >\$ LcJl^o /xjuj^ ^l 9 J\JI OJl& <j-«j o L pjP-^ul) 3 I oIcJl^u 

ul 6jj5>lkJI OJl gj ADI /xjjul 9I dJUjJ 9 t[yOj\ U <J)\LaJI j-axj Lo /xj5>I ^ 5 ^ cLslzJI 

\J| ,[13-12 iJjlkJI] (3^ qj| * £j£ji oil ^S) :JUii ol>JI 

cloJLsdl oljj Lo <j»C cu\JI OJl& jj&j 


o^jSM 

jij i £.L&lxJt o5jju <jl£ bua ji-ua) U^jVI <jt Luajl tjiuu£t <jUJVi s-IaIxJI 
4 LsIula]) 4jluiVI jLuC'VU AJaIa 4i.ls jlaAl) tj u*i^ 

(jiajVt jiaS <jt JjJ t iVr\4 ^ \ i^ja 70 J>Ia £>* 5 > lyu31 

. JjjtuJ! £)* Ljljl-djla Sj*j jua\ 
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(24) c^p%JI — QJljuuJ 1 3 ul^iUI v_svS v_svjoJLsdl jbt^UJ clc^-juucjjo 



Juuo uLoJI cLoJLc cu ^>^5 v_sv joJLc i^LJuuSI ^1 I Joi> : 09 jJaj cloJLsdl ulf> Losjo jSZj&I l/DjV I 

,JJ0 ps*J> ^3 vASbj O9 ul ,jioj li-Qi £ujb ^JJO />bl 

^sl>l 


d (»' ^UaJI 5}^' Cf 0 jA Ja ‘(jlajh ft jlaS ^ (j^Uj dUA (jj) 

UA <j-a jjj-a j-4 ji-uajj J^Luajj <jibjVt jlaS <jtj jA (jL^iaUI lAA 

(jiajVI (j^iL 4J1 , ..JUjj djUj Sjxit ljj a£Jj AjT :CJ JU CjjJa^ 4&t L d< 

&\j IjJaAij o^jSft ^ U Ijjj ^ijt) I^Ujj djV 2 qa 

.[41 : (<— lU-u^J) Jjj^ui jAj ^ a<T 4\ cliSAia V 
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(24) c^p%JI — PJljujJI^ ul^iUI v_svjcxlaJI jb*ic\U J_c%SJI clc9_«ju9jo 



L^JLc >^-bu9 «>oJI v_5v5 vu^loJI <LaJaJuo JulC jlgj\J| Jo\J co»cLJa^\JI jlxx9\JI '6j^> 
V-jljuJjjuJ jjlC OJlQ} \jLuUU CjljO Q_ajUU LaJ II J^b ^OjUI 6j-ajlSJI O LljuUjJJ I 

qJ^jij oljijJI <=LlC Lj Jo J^bJIs <-9l>bl v_sv3 ^^sLjJI l_X_ft u| jjloJI %\S v_svS 

9^9 gloSs*} ^jlOjzx) \J /xSoy 4DI9 ,j-o LgJ^LQ-iu \_syb bl \o^j /J9I) I^sJUzJ 

www.nasa.qov o^jqJI .[41 :±£jJ\] ( ^uLjuUoJI 


(j\ OJ&^l JjAjj t^kJt (j^Uj V (jT)A11 (j\ A^uu JplftA I^j) 

*Lluu ljUT Ja :^gJ JjAj tjit Vj V "Sjjjauui" jA ^^-aIxS) jU^VI 

Aj jilllj Ajjiflllj A-laIjlSI <AjUa 


AjujI u ^JA) jA 4&I ^ c)^) 

dtjA 2-ut <3^1 cHJ ^A*ijAl uj*f^ U <21 tjjj^ uVi (49) 
.[50-49 :<jA-a21t] (j^Uali ^jail V 0 ) 6* j^ 1 
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(24) c^p%JI — QJljuuJ 1 3 ul^iUI v_svS v_svjoJLsdl jbt^UJ clc^-juucjjo 



1- Underneath the mountains www.geoiogy.wisc.edu 

2 - 

http://maps.unomaha.edu/Maher/ESSIectures/ESSIabs/isostasylab/isostasy.ht 

mi 

3- German Scientists: Earth is Smaller than People Think, www.dw-worid.de, 
06.07.2007. 

4- Tectonic Plates, National Science Digital Library. 

5- Allison Macfariane, Rasoul B. Sorkhabi, Jay Quade, Himalaya and Tibet: 
Mountain Roots to Mountain Tops, Geological Society of America, 1999. 

6- Dr. Michael Pidwirny, Introduction to the Lithosphere, University of British 
Columbia Okanagan. 

7- Structure of the Earth, www.nasa.gov 

8- The Earth, www.enchantediearning.com 

9- Inside the Earth, www.usgs.gov 

10- Scientists Catch Underwater Volcanic Eruption "In Action" in Pacific Ocean 
Depths, The National Science Foundation, November 27, 2006. 
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(24) zjtz dl — 1 3 ul^iUI v_svjoJaJI jl>ic\U clC 9 _wu 9 jo 


4&I A-aau ^ JpUbJt jlajl Uaj^ ls jj\ 4&I j ..4^1 ^ 

\ a jj^SIUj jsum\j 4&I Igj ±4^1 AjLjia 4^1 <jl J-lLIujI V . .^bu 

lik J£ . V AjU£ 45 i 4^1 l££* Jj! (jjl\ 4 A ^ju2ti . . Ciki 

^Jj Vj (jC* Aj| ^kJl j-4 . . l-lISJI ^ AijjLJa 4^1 1 V\uj1 

.. flkj ua]| d jLju 4^1 Aa^j ljLjV 


jA-aj JaxJ) b^jjj ^bu ^ JS'H 

. JjSjaJI 4^1 j ..A^SlaJI 


. .(J^aIUJI LJJ 4& !U\1| (jl UjCO j^Tj 
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(24) zjjz dl — 4 JljuJI 9 ul^iUI v_svS v_svjoJLsdl jbt^UJ 4£9 _aju<)jo 



Sjlij jAjj 4 j‘iK L-ulllj Cilia £>Ua>U 

Cilx! ^uiL ^yjb-a £jj J-a — jU&Vt 

www.kaheel7.com 
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(24) zjjz dl — 1 3 ul^iUI v_svS v_svjoJaJI jbtcUJ J-«c%5JI clcc^jucjjo 


